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@ MpoerTHo-TexHOTOrHYCCKRA TpecT shapaxymoprrexcrpofs, 1978

NMPEOHCJIOBHE

Oanofi W3 rA2BHLX 3agay JdecaToll NATHACTHH, NOCTABACHHEIX
XXV cwesngom KIICC, ssasercs ycopeHHe Hay4HO-TeXHHYWECKOTo
NPOrpecca Kak OCHOBHOTO CPeACTBA YBEeAHUeHHS TeMnoB pocTa H
3pEKTHBHOCTH O0LECTBEHHOMO NMPOH3BOACTBRA.

B raipoMeanopaTHBHOM CTPOHTEALCTBE OLHHM H3 OyTeld NMoBH-
WEHEA NPOH3BOAHTEALHOCTH TPYAA H YAYUIIEHRA TeXHHKO-SKOHOMH-
YecKHX MoKaszatenedi siAfeTcd pacluHpedHe obAacTH NPHMEHEHHA
HOBHEIX NPOrpeccHBHLIX TEXHOJOrHf BefeHHs 3eMARHWX pabor.

CoBpemennpe B3phBHLE TEXHOJAOCHH CTPOHTE/ABCTRBA OPOCHTE/Nb-
HEX KaHaA08 sHepruefl B3poniBa OGuliM BNepPBbe NPOMLILJEHHO an-
pelHPOBAHL NPH CTPOHTEAbCTBE yuacTkoB KapakyMckoro kanana
v, B. H. Jlennna.

Bapein ropHIoHTANBROTO YIAHHEHHOrO 3apAja B3PHBYATOrO Be-
WECTBA, pasMelleHHOro B TPaHnwee-Ue s, NPHBOAAT K 00pasoBanuo
OTKpRTOR npodnabeEofi BeeMKH B 1,5—2 pasa Goaee rayGokoil,
4eM 3APRAAMAA TPaHIles C OLHOBPEMCHHWM paspylleHHeM, Tpauc-
NOPTHPOBKCH H YKARAKOR rpyHTa MW C HCNOJAb3oBaHHeM sddexta
YNAOTHEHHA H NAACTHYECKOro AedopMHPOBAHHA NOPOAHOro MaccH-
Ba, OKPYMAKUIEro 0Yar Bapuga.

B I!EI:T{!IH'IJ.[_EE"I KIHIE H3IJA0HIEHN OIBT ETFEHTE‘JII:-'ETBH KEPEH}'M-
ckoro kamana uM, B, M. Jlennna sspusnnuM cnocobou. [lprpene-
Hbl MEHHKIE, HD.’E}"-I'EEIIIHE Ha OCHOBE 5TOr0 ONRITA, MO H3IMEHEHHIO
CBONCTE TPYHTOBOCO MACCHBA B 30He OeHcTBHA B3puiBa, Jlanuw pe-
KOMEHOALUHHA O08 IJ.lJ-{]}CIKﬂl'D I:':'FI].TI'F:I CNeUHAJTHCTOR O NpHMEeHEHHH
B3PLIBA B THAPOMENHOPATHEHOM CTPOHTENLCTBE, BHIGOpA B3pHIBUA-
THX BELLEecTB, pacyera nNapaMmerpoe Bapuea. OnHcasHw OCHOBHHE
HANPaBACHHA KOMMACKCHOA MeXaHH3aUHH TeXHOMNOTHYECKHX omepa-
unit. [Ipubenesa MerolHKa pacuera SKOHOMHYecKOHR sddexTHBHOCTH
CTPOHTEALCTREA KAHAA0B BIDHIBHHM METONOM.

[nasa | wanwcana H. &. Bofiko, rnasa 11 — H. I1. Hrratossim,
rnaea [11 — H. ®. Boiiko, JI. H. dememyrom u 10. [1. Aunpeesnm,
raansa IV — H. [1. Hruatoeuiv w1 O, A, Yepuuinenro, raaga V —
10, A. [Mucapepum,

AsTopn cuntaror HeoOXOAHMHEM BHPAa3HTe 6JaroJapHOCTL AOK-
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TOpPY TeXHHuCCKHX nayk npodeccopy Bosxy A. A., kanaHiartam
TexHuueckHx Hayk Yepuwomy [ M., Muxaaoky A. B., axsedepy
['yunapesy K. A, aofesno npefocrasdBliHM HEKOTOPRIE Pe3yabTa-
Thi CBOHX HCCACMOBAHHH, HCMOALIOBAHHME ABTOPAMH  HACTOAWER
KEHHIH.

HanomerHse Hecaegopannn 6uAN BHNoAHCHEN B 1970—1974 ro-
43X H NOCTYNHAH AJAH onyOAHKOBaHuA B gekabpe 1974 ropa,

B3PBIE B TPYHTAX

MMouatHe 0 B3pHBE

[lo ceoefi npHpone B3IPHIB HMEeeT XHMHYECKOe HAH QHIHUecKoe
NpoHcXoMAeHHe, B3apuiBoM B LIHPOKOM NOHRTHH 3TOTO CJACBA MOMK-
HO HA3RATBR YPe3BWYAHHO OHCTpOe XHMHUYECKOe NpeBpalleHEe Be-
WECTBA H3 OAHOTO COCTOAHHMA B JApPYroe, KOTOpOe CONPOROMKIAeTCH
MIIOBEHHBIM NEPEX0A0M NOTEHUHANLHON SHCPIHH B MeXaHHYECKYIO,
HANPABJICHHYID Ha Pa3pylieHne, YNAOTHEHHE H MepeMeliende OKpy-
HMAOUEH cpelnl.

B OoawwnncTee caydacB XHMHNECKOC NPEBEpalleHHe MpPOTeKaer
38 CHET peaklnHH OKHCACHHS roOpiuMX 3JeMEHTOB, pee — Beaen-
CTBHE Pa3oMeHHd HeYCTORYHBLIX coeilHennil,

AHMHYCCKHE COSIHHEHHS HAH MeXaHHYecKHe cMecH, cnocofmHule
N0l BANSHHEM BHEIIHErD BOZJEHCTBHA H3MeHHTh ¢ Ooanlwof cKopo-
CThI0 CBCE COCTOAHHE, 00pa3ys CHALHO CHKaTHe rasoobpasHue npo-
J%ﬁg}llﬂ H BREAeAds IJHEPrHi0, ABNAKTCA BIPHBYaTHMH BEIICCTBAMM
{ :

Cuna p3puipa TeM Goablue, yem Coaplie ofbeM ra3oe HAN na-
POB N0 CPAaBHEHHIO ¢ 00BEMOM BELIECTBA [0 BIPHEBEA (NPH ApYrux
pPaBHEIX YCJAOBHAX).

Hag GonswHHcTEa npoMuwennnx BB ofbem razop, kKoropuit
obpazopajcd BO BpeMs B3pwBa | Kr Bewectsa, cocTasager npu
HOpPMaABHEX atMochepHnx yeaoerax 600—1100 ..

[Mockoasky Bo BpeMa B3puiBa rajzoopasHble NPOAYKTH Harpe-
paoTea no 3000—3200° C, ux o6beM yReNHYHBACTCA B JeCATKH pas.

Hpyrum pamuuM QaxtopoM, xotopuil ofycaasansaer paloro-
enocobuocTes BB, ecth 3anac noTenuHaAsHON sHeprad B eNNHHILE
ofnema, KoTOpas oceofoMlaercd Bo BpoMA BapeBa. [Iaa pasubix
BB sta sueprua passa 600—1600 kkaa/xr. [ToTenunaaninan suep-
risi BB namsoro menbule, 4eM y HEKOTOPHX APYrHX BelECTB, HAa-
npumep, masyt nMeer 10500 wxan/kr, kepocen — 11 000 wgaa/xr
H T N

Ho pewaioman pofib NPHHAANEMHT 31€ch CKOPOCTH obpasona-
HHA  mepelatn STON sHepruu oxpymawuied cpege. Tak, nanpumep,
cHiAa B3puBa | Kr anmamurta gocriraer 300 Man. JowagmHLX cHa
NPH NPOJONMeHHH BIpHBHOro npeppautcans 000002 cex.

Hy#uo orMernts ewe OANY BAXAYW OCOOCHHOCTH B3PLIBHOID
pacnaza XHMHYECKHN npoMmmaennawx BB, Bspuenoe xumHuecxoe
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npeppallende, KaKk NpaBHAO, OCYLIECTBAAETCA 33 cHeT OKHCJAECHHA
roplouHx 3JeMEeHTOBR — yraepoaa H Kucaopoza. [Ipm stom Bce xm-
MuyeckHe peaxunn BB ocywecrensiores 3a cuer 3JeMeHTOR, UTO
BXO4AT B €nd COCTAB, TO oCTh OKHCASHHE OAHTCH ﬁea .EI.U-ET}'HH KHC-
nopona u3pne. as storo 5 cocras BB aobasasmerca BellecTeo,
KOTOPOE COMACPAMRHT HIJTHLINHA EHCIOpOd, HAH e OH CCTh B MO0C-
kyae camoro BB (sanpumep, nurporanruepun). [Mpoaykra s3puie-
YATOr0 pasoenHs, BO3ACHCTBYA HA OKPYXaloumylo cpely, Boz0yxK-
RAOT B nell YOIAPHYIO BOJHY, HJAH BOJHY HanpaMeHHd, H, pacluu-
pAACk, NpoH3BoAAT paboTy no MeXaHHYECKOMY MNepeMellleHHio
marepnanon. [lo dusuueckomy cocrosuno BB nogpassensiores:
CMECH TBEPALIX HJIH MHIAKHX BEWECTE ¢ rasaMd (yroJbHas Neab +
BO3LYX, KANAH HedTenpoAYKTOR + BOZAVX H T. 4.), T230BHe CMEecH
{rOAOpOA + KHCAOpPOZ, MeTal + KHCAOpOL M T. 4.); HHIKHe Be-
mecToa (NHTPOrAHUEPHH, HHTPOIMHKOAB), MHAKHe cMecH (HHTpoO-
(en30a -+ a30THAA KHCAOTA); CMCCH MHAKHX M TBEPABX BCUICCTR—
OHHAMHTH  (JKHAKH  HHTPOrJAMUEDHH 4+ cCEJAHTPA), OKCHJAHKBH-
TH  (HHAKHE KHcacpoa 4+ TRepaoe roplovee); TBepAkle coeM-
HEHHA HAH cMecH (TPHHHTPOTONYOJM, TEKCOreH, CEAHTPA + TPHHHT-
poroayoa). HanbGonsliee pacnpocTpancHie NPH BENeHHH 3eMAAHBIX
pafor B rHAPOMENHOPATHBHOM CTPOHTCALCTEE UONYYHAH MpocTed-
UlHe BIpHBYATHE CMeCH THNa HraanuTt (94,5% aMMHauHOf CEaHT-
pu + 5,5% AM3EALHOrO TONAHBA) H B3PHBYATHIE CMECH H3 TBEPALIX
G3PHBYATHIX BEULECTE.

JapaHee paccuHTaHHOE MO Macce n (PopMe pasMelleHHA B3pwB-
YaToe BCUIECTRO, YAOKEeHHOe B 3aPAIHYIO NOAUCTh H cHalxeHHoe
HHHUHATOPOM B3PMBA, ABAACTCH 3aPAAOM,.

E rilﬂ,pﬂME."ﬂlﬂ]}ﬂTHﬂH{JH CT]]-DJ-{TEJIEL‘THE NpHAMEHANITCH B OCHOB-
HOM BHYTPEHHHE 3APAAH, T. €. 3apHIsl, NOMEUleNHBE BHYTpPH pas-
pyluaeMoro H BEOpaCcHBACMOro IPYHTA,

Hapysnee (Haxaannse 3apaibl, KOTOpHE pasMellamoTcs HA no-
BEPXHOCTH paspyllaeMoro H yNAOTHAeMOro ob0bexra) sapaAns He-
NOAL3YWTCA B OCHOBHOM JAAA YCTPOACTBA NHOHEPHHX KAHAJAOR B
GOJOTHCTOM IpYHTE.

[To dopme pazanualorT 3apsiul YIJHHEHHHE H COCPENOTOYECHHEE,
YINHHCHHHE 33pAAL XAPAKTEPHIVIOTCA cBoelt AaHHORN, KoTopas
A0 HE ObITE ﬁﬂ--‘]EE MATH ,'_LIIH!I-'E-E'TPDB. :!l'l CGEFEJDWHEH][H?{ 2dpATOR
dopma Gauzka Kk wapy wan KyGy. 3apsin, HMelouwHe GOPMY 1H-
JHBEAPA, AAHNA KDTD]}DFH He [IFIE'EHLIJHE‘T MATH ,fI_HEHET]}{mI HAH
(hopMy npAMOYroALHOrG MapanienenHnelsa, BLHICOTA KOTOPOro He
NpeBRITACT I'IF[TI-IE{FIETH{rﬁ BCOAHYHHE £rd Manofh CTOPOHE QOCHOBANHA,
TaKMe OTHOCATCA K COCPEIOTOMEHHLIM,

B tex cay4asx, Koraa sapaa mmeer dopumy kpecroeyio, T-obpaa-
KYI0 H Op., KO3PQHUHEHT COCPCAOTOMEHHA ONpelenfeTca no gop-
My.ae:

3
3 AR
K

e

rae V:Q — ofbem 3apaios, M7;
R — paccTofiiiHe OT LEHTpa 3apsaa no HaubGogee yaaaeHHoil
ero TOYKH, M.

3apan CUHTALTCA COCPenoTOYeHHHM, ecqaH ¢ 3> 0,66, yanunen-
HEIM, ecan § < 0,66

3apaj, COCTOALHIE H3 HECKOJNbKHX WacTell, pacmonomennuHx B
ofHOfi 3apAAHOA KaMepe ¥ OTIENEHHHX JDYr OT APYra HHEPTHRIM
MATEPHANOM * HAH BO3AVIUHEMH NYCTOTaMM, SBJASETCA paccperoTo-
YeHHBIM 33PALOM, .

[Ipn npumenennd BB aaa pelenns szemamnmx paGor Goabuioe
3HAYEHHE HMEHT MJAOTHOCTh 3apAMAHNA, KOTOPAd XapaKTepH3yercd
OTHOLIEHHEM Beca 3apAda K olbeMy 3apAfHOll  KaMepw, w Koad-
GHUHENT 3APAMAHHH, XaPAKTEPHIYILWHACA OTHOWEHHEM OOBEMA
3apAjfa K o0BbeMy 3apAIHON KaMephl.

Aas npoMaBoJACTRA BIPHIBA 3aPAIL BIPHEYATOTD BEWCCTBA HHH-
UHHPYETCH, T. €. BO3DYHMIAETCA, NPH MOMOLUN HAYAABHOr0 HMOY/b-
¢a, 3aKTIONAIICrocs BO BHellieMm BosaeiicTBuH, HeolxonuMmoMm H
AOCTATOYHOM 148 BO30YMKAGHHA R3IPLIMATOrO pasfoxesus, Bean-
YHHA Ha4ajbHOrO HMIOyJabca, HeoOXOAMMOro AN HAYANA BIPLIBUA-
TOr0 paznoMenHa, pazTHYHa He TOALKO aas pasumx BB, no »
AaA OAHOTQ H TOr0 Ae¢ BeUleCTBa NPH PA3THYHOM €ro QHIHYecKOM
COCTOAHHH H 33BHCHT OT YYBCTBHTEJNBHOCTH AaHHOTO 'BellecTEa K
BHELWIHHM BO3TCACTBHAM.

CyumecTsyoT TpH OCHOBHHX BHAA HAYAJLHOTO HMOVALCA, CAY-
#awero ans sosOvmcaenus zapana BB: renaosan sweprua — pos-
AeficTBHE HArPeTRIM TeJOM, HCKPOR HAHM nAaMeHeM; MeXaHHYecKasn
IJHEPTHA — YAap HAH TPeHHe; 3Heprs B3puisa Apyroro BE —
B3PWIB NeTOHATOpA HAH 3apsajga. HawanenwM WMmnyascoM npu
BIPHEHHX pafoTax B rHAPOMENHOPATHBHOM CTPOHTEIBCTEE Halle
BCEMD CAVHHT TEMJAOBAS 3HEPrHA (B3puBaHHe HHWuunpyiomero BB
B ASTOHATOpPE OT OTHCMPOBOAHOrO [UHYPA HAH 3IEXTPOBOCHJAAMe-
HATeqf), a Takke BapuB apyroro BB (kancioas-meronaropa,
SJAEKTPOACTOHATOPA MNPH HHHUHHPOBAHHH HHIKOUYRCTBHTEALHEX
BB — ammonHTa, JeTOHHTA, NpeccoBannoro TPOTHAZ H Ap.).

MMoaesnan padora s3pwea

Paccmatpusag paboTy espuiBa kak paloTy anmaBaTHUeCKOro
PACIUHPEHHA NPOIVETOE AETOHALHN, pazaHuadT ARa OCHOBHBLIX
GHla noje3HOH BuewHeH pafoThl BapuiBa: diyracHoe W GpHIaHTHOE
defictone. Creunduueckoi dopMoii paoTw ABASCTCA  Hanpasaen-
HOe NCeHCTBHE, HANpPHMED, KyMyaaruekoe. Pyracuag padora B3puiBa
B Goabwedl crenenn obecnesusaer rAYOHHHOR YOAOUTHeHHe OKpYy#a-
IOMed cpelbl, METATEbHOE M PasiaMHBAONCE LeficTEHe B3phIBA,
OHa ofycnosieda kak AeficTBHeM B3PHIBHON BOJHB, TAK H nopiL-
HEBLIM RaBJACHHEM OT PacWIHpPEHHA NPOIAYKTOB NCTOHALMM 3apsna,
Dyracuoe aeficTane BIPHBEA HHaue HA3WBalOT paboTocnocolHOCTRIO
BB u ouennpaior no pacumimpeniio xanana censuosofi GomGu npH
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B3puiBe HaseckH BB. Onpeaenenwe paborocnocobHocry BB peraa-
Mentuposano [OCT 4546—48. Kpnreprem ouenkn pabotocnocos-
HocTH BB MmoMer caymuTth Takme TPOTHIOBHA 3KBHBAJEHT,
Ilocneannit onpeaenseTcs HCNbITAHHeM Ha OaJJHCTHYCCKOM MAaAT-
HHEE.

BpusantTHoe feficTBHe 3aKMOYAETCA B HHTEHCHBHOM ApobaeHHH
H _’I.E'(pﬂpHEILI.HH HPEFPE,J.L, HENOCPEACTEEHHD NPHASTAMIIHY K SE]JH,I}",
nyTeM yAapa NpoAVKTOB QeTOHALHH, CHATHX A0 BHICOKHX NaBAcHHI.
Bpusantiaa pabora p3pwiBa B Goablof cTeneHn NposBaseTca B
HemocpeAcTReHHOR GAMIOCTH OT oOMara B3pWBa, BH3MBAA ncpe-
YOJOTHEHHE HENOCPeACTECHHO nNpHMLiKamowefi K kamydaernod
MOJIOCTH €HOPKH® FAHMHHCTHIX NOPOMA, PaspyulcHHe JEeccOBHIX H cy-
necuanulx nopod. BpHzauTHoe NeficTBHE (MPH NPOYHX PABHHX YCAO-
BHAX) 33aBHCHT OT QOpPMB 3apAld, MeCTa PUCHONOMEHHA 1eTOHE-
TOpa2 H HEOLHHAKOBO B PasHLIX HANDABAEHHAX OT MECTa HHHUHH-
poBaiua getoHauud. Bpusantnocts npommiaennsx BB pacter no
KPHTHYECKHX 3HAYeHHH, noche vero pesxo nmanaer. [lpumensercs
HECHOIbKO METOAOB OleHKH OPH3AHTHOCTH: Mo O0MATHIO CBHHUO-
BEIX UHAHHAPHEOB, OTKAOHENHIO 0aNJAHCTHYECKOrO MaATHHKAE M Ap.
Cpapunrensnas oueHka OSpH3anTHOrG AeilcTBHA pasanuswx BB
npoussoanTca no NOCTy 5984—51.

Caeayer oTMeruTs, 5TO rpans Mexay dyracuoi u Gpusaurnoi
pabotofi B3pBIBA ABAACTCA D 3HauUNTEAbHOR Mepe ycaobsHofi, Ecan
PACCMATPHBATE MOHBH HMOYABE ¢ AOCTATOMHO KPYThLIM MepernuM
ppontoM, To Opusantnas paboTa onpeienserca roJosHofl ero ua-
CTbi0, @ ¢yracHaa palora NPONOPUHOHANBHA NOJAHOMY HMOVALCY,
T. e. MOANHOHA 3HepruHn Bipusa Ges noTepb. [lockoabky Beanunna
NOJHOrO HMOYABCA HA AOBOJIbHO OAHIKOM PAacCTOAHHHN He 3aBHCHT
OT CKOPOCTH AeTOHAUMH, dyracuas pabora B3phiBa B H3IBECTHBIX
npejesax T3KMe MOYTH ¢ 3aBHCHT OT CKOpocTH geronaunu. B 1o
#e BpeMA OpH3anTHas paloTa B 3HAYHTEALHOR Mepe 3aBHCUT OT
CROpocTH AetoHaund, B nepsom npubansennn GpuaanTHywo patory
MOMHO CYHTATB NMPONOPUHOHAJNLHOH BENHUMHE [AABAEHHR (MaKCH-
MYMY HANPAMEHHA) BO BIPHBHOH BOJHE, XOTA e¢ H Helb3IA OTOMK-
ACCTBAATE ¢ BEAHMHHOM pabaeus.

Kax Gpuzanwrwas, tax u (yracian paloTa 3aBHCHT He TOJLKO
ot ceoiicts BB n pasmepa sapana, no w 0T yCAOBHA sapAmanus, a
TaKde MeXaHHYCCKHX CBOACTE OKpyMawwedl zapsaa cpean. Bean-
UHHA coBepwaeMoll BapuBOM OpH3AHTHON paloTh BOZpacTaer npw
BB ¢ BHCOKON cHOpOCTBIO AcTOHAUHH (Takux, xkak TIOH, reKCcoreH,
TPOTHA H AP.) H npH GoABIOH NAOTHOCTH 3apAAaHHA,

B 1o e ppema npumencune BB ¢ cpaBnntennuo meGoasinof
CKOPOCTEID AETOHAWUHH (3epHOrpamyJHT, HrAAHHT H 4p.), HeBHCO-
Kdfl INOTHOCTL 33PAMAHHA U NPHMEHeHHEe 3aPANOB ¢ BO3AVIIHBMHA
000N0UKaMH crocobeTRYET CHHMeHHI0 OpH3anTHOR pafoTw 3apana
[NpH coXpaleHHH HAH BO3pacraHul dyracHoft paborh,

[lpn BspuiBaHHH HAPYAHEX (HAKAAAHHX) 3apaioB OpHzaHTHAS
paboTa COCTABAMET CYWCCTBEHHYID WAH Npeofaajamuyi  JicThk

)

obueil (noaezdof) paloTH, B TO BpeMA Kak y KaMydJeTHHX sa-
panos OpuzanTHas padoTta cocrapader HelOABWYI0 vacTh obuled.

KymyaaTusnoe neficteue BB npossaserca B sapazax onpeme-
JeHHOol KOHCTPYKUEH, NOCPEACTBOM KOTOPOH MecTHOe AefcTBue
BapuBa (NpoOHBHOE, PACKAJBRBAIOWEE, HHHIMHpYIOUWE) nposs-
Aferca B onpedeneHHoM Hanpasaedud. JlocTHraercs sTO 33 cuer
o0AHUOBANHOR BBHIEMKH B 3apaje (KOHHYeCKOH, cepHuecKon nau
napafoanueckolil GopMu), KoTopas npeaoMascr H l:pl:b%:'.:i-:p}?e'r B
BHIC CHALHO YIJOTHEHHOH CTPYH NPOAYKTH AeTOHAUHHA. baarogaps
STOMY CKOPOCTh NPOAYKTOBR AeTOHANMH JocTHraer 8—|0 kM B ce-
KYHAY H NpeBHIUACT CKOPOCTh feToHaluHu camMoro BB,

OcHoBHBbE CBOHCTBA FPYHTOR

[Ipn CTPOHTENBCTEE HPPHraUHOHHBX COOPYMEHHE B3pLIBHEM
cnocoboM BHOOAHAETCA OONBWOH O0beM 3eMafHbX pabor B pas-
JAHYHBIE FOPHOrEONOrHYECKHX (TPYNTOBHX) YCAOBHEX, B 3aBHCHMO-
CTH OT KOTOPHX SHONPAIOT TEXHOJOrHIO BelcHHs paloT H cpelcTBa
mexannzaund, [lpH opuMeHeHHH MeXaHH3HPOBAHHHY TeXHOJOTHA
pefleHHA B3PHIBHBX paloT B rHApOMEIHOPATHBHOM CTPOHTELCTBE
HanOoAblle: 3HAYENHe HMEOT cAeiyiollHe CBOACTBA FPYHTOER.

ITpownocTs YuuTWBasm TOT Qaxr, 4To rpyHTH, ocoleHHO
HCCBA3HBIE, HMEOT He3HAYHTENBHYIO NPOYHOCTL, HE YIAETCA M0b-
30BATLCA TAKHMH XAPAKTEPHCTHKAMH, KAK NPOYHOCTE Ha OAHOOCHOE
CHIATHE HJAH PACTARCHHL,

STH XAPAKTepPHCTHKH HeoOXOAHMH NPH pacyerax, Koraa paspa-
GATHBAIOTCA Mep3jble HAY TOpHLEe NOPOAN C WEeAbl YerpoficTsa
3ApAANKX NOJOCTCH B HHX.

[lpounocTh Mepannx rpYHTOE H NMOPOA NA PACTRMEHHE o, B
20—30 pa3 Meablle, 4eM MPOYHOCTh HA OAHOOCHOe cxaTtne, H3 ato-
ro caeayer, 9T0 npH YCTPORCTEe 3apAiHLIN NOJOCTER B Mepaablx
rPYHTaX Hanbojec BRrOAHO NPHMEHATH 3APAMAIOUWIHE MAIHHE C
TAKHMH palOuHMH OprasaMi, KOTOPHIE OTACJASIOT FPYHTH OT Mac-
CHBA [PEHMYLUIECTESHHO OTPHEOM. BeaHuHHL NDOUHOCTH pazany-
HEX MEP3AbX rPYHTOR B 3ABHCHMOCTH OT BAAXHOCTH M TeMnepa-
TYPH NPHEGARATCA Ha pHe. 1.

Fpanynomerpuyeckuil cocTas, T e nNpouUEHTHOE
COAEpAMaHNe N0 BECY HACTHIL PAZTHYHON KPYINHOCTH: ranexu (40 mu),
rpasua (2—40 mM), necka (0,25—2 mm), necuanoii nwan (0,05—
0,25 mum), nuaespansix (0,005—0,05 MM) u raUHHCTHX (MeHee
0,005 Mm) gacTuu.

Conporusnenue cannry. [lpu yerpofictse sapannsix
nosocTelt MO AeHCTBHEM MeXaHHYeCKON Harpysku rpyHT paspylua-
ETCA B peayaubTaTe NedopMauuii, NPeBOCXOAALIMX  npeleabHEE
3HaueHnsn. Cuntaercs, 4To 3TH JeGOpPMalUHH RNPOHCXOAAT 1O nAoc-
KOCTHM CHRNMIBEKEHHA '[II."IGEI-IUI:TEI.‘I-T, no ROTODEIM NPOHCXOAHT
CABHr MacTHU oOTHOCHTeNBHo apyrux). Ilpw paspywenns rpynra
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MUCTHIE CONPOTHBAAIOTCH OTHOCHTEALHO
CABHrY, ITO CONPOTHBAEHHE XapaKTepH-
ayerca cuendeddeM. ConpoTHBaeHHE
CABHIY N0 [JAOCKOCTH CHOJBMEHHS YBe-
JHYHBACTCH B pesybTaTe BHYTPEHHErO
7| TpeHHA YACTHI, BOSHHKEWUEro Nox Aed-
CTBHEM HOPMAaJBHEIX HaNpAXeHHil,

O6bemHaa Macca, T.e OTHO-
leHHe MACCH rPYHTA K ero ofueMy mpH
ecrecTBenHON BaamHocTH. [laa rpyHTOR
-| ona cocraBaser 1,5—2 t/md

IlopuetoeThe — oOLeM nop, 3a-
NONHEHNBINX BOAOH H BO3NYXOM, B OpO-
g s P neATax ot obmero obwema rpynra. Ona

g & -§ -2 @7 XapakTepHsyercad Ko3(d(HUHEHTOM NOPH:-

CTOCTH, NPeACTABAAWHM cO00H OTHOILIC-
Puc. 1. Mameuense nposmo- HHE O0BEMaA 3aHATHIX BOAOH H BOINYXOM
CTH NpH  OAROOCHOM cmaThn  NOP K 00BLeMY TBEPALIX YACTHW rpyHTa.
MEp3aAKX F]}!."H'.I’ﬁﬂ B SaBHCH- D THOWEHHE no F on K B O
MOCTH  OT TEMAEPATYPH M 5 ¢ — EOJONPOHHIAEMOCTL, BJIATOEM-

pAaaAocTH w (% ).

KOCTb, KUNCHCTCHILHA FAHHHCTLIX NOPOA,
EET-I.ﬁCF[I_[].aF[, B YaCTHOCTH, OT CTENeHH }’Ea1HH{!IEH!I-lH, FIEETEHFI-]{HEIETI:-
B BOJAE H AP.

E-QE.E}B-EH EJAMHOCT B — QTHOIWCHHE BECA BOAR K Becy
cyxoro rpyura B npouentax. . Ilpu szanoanesun Bomoi wHe Goaec
/s o6keMa MOp TPYHTH CYHTAIOTCA CYXHMH, HPH 3anoaHenud or s
10 *; ofbeMa nop — BAAMHEMH, Godee %3 o6beMa Nop — MOKpPRIMEA,

CEA3HOCTSHL (B3aHMHOe CUENJEHNHe YACTHI) XapaKTepHayer
cnocolHOCTE FPYHTA CONPOTHEBAATHCH PasieNeHHId Ha OTac’dbHHEC
YACTHIM Mo IeficTBHeM BHEIUHHX HATPY3OK.

MMaacTuynoceTs — cROACTBO rPpYHTa H3MeHATH dopMy noa
_‘I,EﬁCTHH-E:M BHCIUITHHX CHJA H EID:'EI.IHHHI‘I:. Ty @UPM}’ moCaae j.’.:l.ﬂ.'IEHHH
GHEeLUIHHX CH.JI, HﬂFlﬁﬂp’[hLﬂEI‘:‘I INJACTHYHOCTEYY OTAHYAKTCA BJaAHBIE
rAMHE, NECOX H AP.

AGpasHBHOCTS — CcHOCODHOCTD MaTépHala OKaSLBATL
HCTHpaollee geficTBHe HMa Apyrofi maTepnan. AGpasHBHOCTH TPyH-
TOB B AHAYHTENBHOR cTeneHH QINpeaeddeT H3IHOC Pﬂﬁl.'FIHI opranog
sapaxanmnx Mauny, CynlecTsyOT pasiHunKe MeTols OueHKn ab-
pasHBHOCTH, ONMAKC BCE OHM ABARIOTCA OTHOCHTRALHBIMH, Tak
KaK BeJHYHHA H3HOCA 3aBHCHT OT YAGABHEIX A3BACHHH, CKOPOCTH
BIAHMHOTO NEpeMelleHHs, TBepPLOocTH N mpounocTH. [lpn onHof n
TOR e NPOYHOCTH H DA3AMqMHOR THBEPAOCTH BEAHYHHA H3HOCA MO-
weT OuTh HeonuHaxopofi. HanGonee WIHPOKO NONB3IYIOTCA METOLOM,
MpH KOTOPOM 33 Mepy alpasHBHOCTH NPHHAT OTHOCHTENLHHIA H3-
L0C @g, HAMepACMIA OTHOmWendeM O0BEMHOIMD H3HOCA CTadaH Ay,
k OOBEMHOMY H3HOCY rpyHTa Avy:

mun_*:.

Mroa BECTECTEERHBROIrQ OThOLd p — Yol KOHYCA,
koTOpHIl 00pa3yeTcA NpH OCHNAHWH PASPHINJIEHHOTO rPYHTA C HEKO-
topodl BeCOTH. BeinuuHAa 3TOr0 yraa 3aBHCHT OT koapdunxenta
BHYTPEHHEro TPEHHA H OT CHH3NOCTH. A HeCcBA3HLIX T[PYHTOB
yroa ecTecTBEeHHOTO OTKOCA PaBeH Yray BHYTPCHHETO TPEHHA.

ConpoTHEJAERHe rpynrta saapansanuw. Ilpu
E1aBAHBAHHA XOAOBOH YacTH HAH palouero OpraHa saprKaulew
MALIHHE] TI0A ONOPHOA MOBEPXHOCTHIO NPOHCXOAAT JedopMauun B
yeAOBHAX, GAHSKHX K BCECTOPOHHEMY CHETHIO, T. € KOrAa Ha 3Je-
MEHT [PYyHTa AeficTBYeT OAHOBPEMEHHO OKpYmawwui Maccus
ONOpHAA MOBEPXHOCTh TAK, HTO 3/EMEHT OKAaILBAETCH CHATHM CO
scex cropoH. YUem OJAHMe K NMOREPXHOCTH PACOONOMEH HEMEHT, TeM
MeHblle BIRAHHE BCECTOpOHHEro caatia. Baapanpanne na vefone-
mryio rayGumy (mo | cM) HaswBaeTcA CMATHEM, KOTOpOe xapakTe-
pHavercd Kos(pHIHEHTOM CONPOTHBAEHHA CMATHIO.

Ilpn sToM YcHAaHe, HeoGXoAUMOe A8 BALABJIHBAHHS ONOPHOMN
]ICI-E'E!F'-‘-HIGCTH, BO MHOMD pa3 MeHbLie, JeM H]:Il]-'l BAABIAHBAHHH €2 HA
3HAYHTEARHYI0 TAYOHHY. B qacTHOCTH, AONYCKAEMble HATPY3KH ILAA
XOLOBHX YacTell 3apAKAOWHX MAMHE NpPeaiyCMaTPHBAIOT DOrpy-
wmenne 10 12 oM, Beawunsa yciama, reobxofMMoro oA BAaBAHBE-
HHA onopHON MOBCPXHOCTH, 3ABHCHT OT e¢ pa3MepoB.

BeAHuHHE YAEMbHEX CONPOTHBAEHHA PA3NHYHBIX TPYHTOB CMi-
THIO pg B 32BHCHMOCTH OT TPYNNH TPYyHTa KOaebawTca oOT 5 A0
130 kn/m? (ot 0,05 a0 1,3 kr/cm?). Beanuuum jonyckaeMux gaese-
Hiit py Ha XONOBYW YacTh 3apAKAIOWER MaWHHL COCTABAAIOT
40—1500 wu/m? (0,4—15 krfem?).

KosdpdbuuwedaT TPEeHNHA TFPpYHTA O CcTaab H
FPYHTE O rpyHT 3HaulTeIbHEE MOTEPH MOLLNOCTH NPH 3a-
pAAlb pafoTax NPOHCXOLAT M3-32 TpeHua rpyuta o pabouui
Opran 3apsUKAKIed MAWHNE H rpysTa o rpydr. Beamunna xosg-
GHUMEHTA TPeHHA TPYHTA O FPYHT 33aBHCHT OT TOrO, Pa3pLXJaCcH
rpydT uam Her. Ha xKospduuueHT TPCHHA CYUIECTBEHHO BJAHACT
yaeabHoe fasaenne, C nobBulIENHeM yaeapHoro aasaenns or 200
a0 600 xu/m? kosddHuHEeHT TPEHHA CHHXKACTCA B CPediHeM Ha [JH-
nax ao 17, sa cyramsxax no 6,5%. B saskcumocts oT rpynnol
rpyHTa BenuunHa KosQOdHUHEHTa TPEHHA rPYHTA O TPYHT Koaebaert-
ex ot 0.5 zo 0,9, gosddHuHedTa TpeHHA TPYHTa © CTajgb — OT
0,73 no 1.

PazpuxafeMoCcTh — OnpeledaeTcd oTHoWeRHeM ofbema
PA3pHXJAEHHOTO rpyHTa V, K ODepBoHadalbHOMY 00bemy V (B naot-
HOM Tene).

KosdHusedT paspuxAcHHA Beeraa Ooaslie eAHHANE A 1A 04-
HOrO M TOrQ #e rpyHTa MOMeT OITh pasiwuynum (Taba. 1).

DaunamuuecKkne c¢BoONCTBEA NOPOAHOTD Mac
cHea B apedopMEpYeMHX cpedax OUYar BO3MYUICHHA OKpy®aer
30Ha obObeMHuXx AedopMaunifl cpeisl, T. €. B3IPLIB NPHBOAHT K H3-
MEHEHHIO NJOTHOCTH Cpelkl B OKpY#AWIIEH Ouar B3pBBA 30HC.

B ckanabHeX H NOAYCKANBHEIX NOPOJAax, a TAaK¥e B BOLOHACH-
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Tafauga T

Suavennn KoadhuuHenTa PAIPHXICHHA HEKOTOPHX TPYHTOR

— e —

F'pyurt Kosdinwmenr praxsimms
Peauof mecok # rpapufi 1.1—1.2
CyraanoK 1,2—1,25
Cauua 1,3—1.4
[etenn 1.4—1,45
FCoasieTefl chaneny 1.4—1.6
Ciata 1.8—25

WEHHLX HEeCKAABHLIX MOPOAAX 3TH 1¢dOpMalHy B ocHOBHOM ofpa-
THMb, a HeoOpaTtuMmas cocrapafwmwas ofibeMuof fedopmaunn He-
AHAYHTEALHE, YACTO HEOWYTHMA,

OtvennnAemsle nof OGWHM HAIBAHHEM CRAMAeMBX cpel He-
CHaJIbHLEC ropHuie NOPoin B HEBOLOHACHIUEHHOM COCTOANHM (ran-
HEl, CYTOHHKH, MECKH H JECCh), 4 TAKME pasnHuHbE HCKYCCTBeNHO
H3rOTOBJCHHBE CHOYYHC, NOPHCTHE H BOJOKHHCTHE MATEPHAAM
cnocofHE HeoDPAaTHMO H3MEHATh NJAOTHOCTE NPH  AHHAMHUCCKNYX
Harpysmednax. OTMETHM, 4TO CTATHYCCKOR HATPYMENHE HECKAJdbLHBIX
fOPOA B MaccHBE AHIIb HC3HAUHTEARNO H3IMEHAET NJOTHOCTh, IIPH
Gosice 3HAYHTENBHBIX Narpyskax NPOHCXOIHT mAacTHyeckoe medop-
MHpOBaHHe ¢ 0o0pA3OBANHCM NDPH3M BHNHPAHHA, ¥1apHoe MexaHu-
YCCKOE HATPYMEHHe YIJOTHAST MNOBEpXHOCTHRA CJO0H, H JAHIB
B3PLIBHOA MMNYABC MPHBOAHT K YIJIOTHEHHIO HA 3SHAUHTEJALHYIO
rayouny, CnocoGHOCTE 06pas3cBWEATE PA3AHYHON YCTORYHBOCTH Ka-
My(paeTHble NOAOCTH © PA3AHYHBIMH YNJOTHEHHWMH CAOAMH H yr-
AaMH BHYTPEHHErD TPelHA 3aBHCHT OT AHHAMHYCCKHX CBOfiCTB no-
POAHOTO MAcCHRA, DTH QAKTOPH MOJOKCHE B OCHOBY KAaccuduKa-
ILHH HCCKAABILX Nopof, KoTopas nphseicHa B TaGauue 2. [lpu ee
COCTaBACHHN HCNOJIb30BAHA ofIaf reoTCXHHYecKas KaaccHduxa-
uws I1. H. [laniokopa [46], nepepaboraniasn H 10NCAHCHHAS © yye-
TOM NPHHATHX KPHTCPHER.

AapakTep REHCTBHA BIPLHBA B rPyHTaX

Bapue sapsga BB suisnipaer maMeHeHHe COCTOANHA oxpyHain-
HeH Cpell, KOTOpOe O0YCAOBAGHO PC3KHM MOBHLIEHHEM IaBACHHS
B 3apaanoil kamepe. [lepeonauansio creHkn 3apagHod KaMephl He-
NHTHBAIT AHHAMHMECKYIO HATPYIKY — Vyiap, Oonpeieaalowsi Ha-
NPAMCHHA HA QPONTE BOJIHEL BO3MYIEHHA B cpele. Boace npo-
MOMKHTCALHLIM ABMAETCA KBA3HCTATHYECKOR NaBAeHHE NpOAYKTOB
NETOHAUMH, OOYCAOBAKBAKUIEE KBASHCTATHYCCKHE HANPAMEHHST B
Cpejie W NepeMellenHe pPaspylIeHHOro MatepHana. Boana sozmyiie-
Hifl, BOSHHKAlOWadA NpH B3phiBe B Cpeae, CKpYiKawmled sapaz, ab-
JHETCH BOVIHOH HANPAMEHHH.

Eciu noMectnth cepHiecknii sapag B3PEBYATOrD BeUIECTBA B
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Tatauya 2

HCTH

Fevgormseckan KoaccnuKANNE HECKAABIKY NOPOA © YULTOM WX (PHIHKO- MEXAHHYECKHX W AHHAMHHCCKAX Cho
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OAACTHYHLIA TPYHT HA rAyOHHY, 3HAYHTeAbHO OOabLIYIO pasMyca
paspyuicH#A, & 3aTeM B30PBATh erc, TO HA PAIJIHYHMX DACCTOSHHAX
OT UEHTpa 3apAjd, VUHTHIBAf, YTO rPYNT 00M41aeT H3OTPOMIBIMY

cBoficTeaMy, 00pasyloTes KOHUCHTPHYECKHE 30HE Aedopmaund, du-

JHYECKaH CYUIHOCTL MpOuecca pasBHTHA BIPHIBA caeayouwlas: yiap-
HaA BOJAHA CHKATHA, BOZHHKAIOUAA B Pe3yabTaTe B3IDHEBA 3apHia

Awdoro THNA Ha FrpaHHie pasfena B3IPLIBYATOrO BelWleCcTBEa H FpYH- ¢

Td, PacnpOCTPAHACTCH ¢ ONpelefeHHOH CKOPOCTBIO, JABHCAIEH OT
NAOTHOCTH B3PHBAEMOH cpeibl H BHYTPEHHEro JaBjACHHA rasos, B
rayOe MaccHea. B npHMBEXawWey K 3apALy caoe HanpakeHHe cxa-
THA CTAHOBHTCH HAMIOrO BLILUE NPOMHOCTH TPYHTa, BCJAeICTEHE
UEr0 rpyHT cxHMaercs, obpasys cdepuueckyio kaMmyduersylo no-
JOCTH, PalHye KOTOPOH HAMHOrO npepblaer painyc aapsaa. Boa-
HHKawnee npy aetonauud BB orpoMuoce aapaenne B 3o0He ckatHu,
aocraraomee 1P gkricm® cnocoficTBYeT CHALKOMY CHATHIO CKeleTa
rpynTa, a cHel0BaTelbilo, yBeAHUeHHOo ero obweMHoro beca. Beaea-
CTBHE BHICOKUH TeMmmepaTtypun Bsphisa (1o 4500° C) ua suyrpeHed
MOBEPXHOCTH NOJOCTH 0OGpa3yioTea cBocoGpA3HEE HADOCTH CHek-
Werocd rpyHra.

Bapus sapaza BB s6amnan csofoanoit nosepxuocts COMpOBOMK-
adaerca aedopmanHeli rpynTa, ero BuOpocoM H 06pasosaHHeM Bbi-
eMiH. [pouece oGpasopanns BOPOHKH OUEHDL CAOMHEN H BO MIOroM
3ABHCHT OT CROHCTE B3puiBaeMux nopon. OgHako 108 Beex Kare
FOPHH TPYHTOB MOMHO YCTAHOBHTL Pl OOIIHX 3AKOHOMEPHOCTEI.

A. H. Xanyxaes [52] Ha OCHOBaHHH H3YSEHHS KMHOTPAMM MpO-
necca O0pa30BAHMA BIPLBHOR BOPOHKH B MECKE YCTAHOBMA cae-
ayiouee:

MPOAOMMHTENLHOCTD NPOLecca GOPMHPOBAHKA B3PHIBHOH BOPOH-
KH BO MHOrMD pa3s NpeBHINAeT NpPOLOMKHTEABHOCTH BoadclicTBHA
rasos;

00pa30BAHHe BOPONKH OOGYCAOBAEHO 3aMacoOM  KHHETHUECKOH
, BHEPTHH, NpHOOpeTaeMOH CPeloil B MOMEHT BO3ACHCTBHA rasoR Ha
FPYHT.

[Ipouecc paspywenus rpyHTOBOro MaccHBa NPOTEKAeT CAeAVio:
mHM 006pazoM: 0pH B3PHIBE COCPENOTOMEHHOrO 3APANA BOKPYT Hero
obpaszyercs noaocTs B (opMe wapa. B nocneaywwni MoMent, Ko
ria Ha4HHAET CKA3LIBATHCH BAMAHHE OOHAMEHHON MOBepXHOCTRH
MOJA0CTh BHITATHBAETCH B CTOPOHY JHHHH HAHMENEINEro CONPOTHB-
senns (JIHC), npuanman gopmy saaunca. [IpH sToM cKOPOCTH ne-
pemewenna rpyura s cropony JIHC Goaslre, uem 8 npoTHBOnosoH-
Hyl. Jto obyc/oBaeHO TeM, MTO NOA MOJMOCTBIO B PesyabTaTe Bo-
BACYCHHA B 1BHAEHHE AONOJHHTENbHEHX 00BEMOB rpyHTa YBEaAHUH-
BAETCA CONPOTHBJGHHE €ro NepPeMelCHHI0 W cKaTio  (BBHOY
MOCTENEHHOrO YBeJAHYeHHA NJOTHOCTH), 2 Haa NOJOCTRI B OCHOB-
HOM YMEHBLIUASTCA CONPOTHBAENHE TPYHTA NepeMellleHHio (B CBA3N
¢ pocroM obHasennoRi nosepxdocTH). TakwM ofpazoM, BepxHHs
HAcTh MOAOCTH M0 CPABHEHHIO C HHMHel OucTpee yBeauuuBacTes
B o0beMe. B momenr, Koraa TOJUIHHA BepxHed uacte oloJ0UKH

L]

yMCHBIIAETCA HACTOALKO, 4TO NPOHCXOLHT PaspHB ee, NOPOAH B
BHle OTAEABHBIX KYCKOB H 9YacTHU BHOpacHBAIOTCH HA HEKOTOpOE
pa-::ﬂTﬂF[HEjl;:.

B Hucturyre xuMuyueckoil ¢usnkn AH CCCP Guan npopefenn
ONBETH C LeNbI0 BHACHENHA MEXaHH3IMA HAKONJACHHR KHHEeMaTHIe-
crOf SHEPrui BHOpachiBaeMblM rpyHTOM. B3puBn cocpeloTodeHHHIX
3apaaA0cE Maccofi 24 r nposoanaHck B mecke [24]. Onwmramu ycra-
HOBJAEHO, 9TO NPH OTPaMEHHH BOMHL CHATHA OT cBOGOAHON noBepx-
HOCTH He NadAofaeTcs CKauykooOpPasHOrQ BO3PACTAHAA CKOPOCTH,
uTO CBHICTENLCTBYET O HEYNpyrom XapakTepe o0beMmuux gedop-
Matind B necke. lloche BuXoAa (PPOHTA BOMHLL cHaTtua Ha cnobon-
HYI0 NOBCPXHOCTE NPOHCXOAHT BHPABHHBAHHE CKOPOCTEN no paaMy-
cy, CROpPOCTE Ha MOBEDXHOCTH MJABHO BO3IPACTAET A0 MAaKCHMAa/b-
HOTO 3HAYEHHA, & BMECTE C TeM YBCAHYHBAETCA H KHHETHUeCKas
SHEPTHA CAOA TPYHTE MEXKAY cBOOOAHON NOBEPXHOCTHIO H MAOCKO-
CThIO.

Crenenb BO3pacTandg KHHETHYECKON 3HEPrHH BHOGpacHBaeMOro
'PYHTA 3aBHCHT OT rayOHHW 3aioxenns sapana. Tak, npu BapHpe
sapaia Maccoll 24 r Ha rayOuse 10 oM ckopocTs Vi, NpHMepHo B
5 pas Ooablle HaYaALHON CKOPOCTH, a NpH 3arayGienHH sapsga
na 30 cm — npuMepHo B 2 paaa,

Bospactanue ckopocTH noabeMa cBo6oAHOR nopepXHoet obbace
HACTCS TOABKO AefcTBHEM 1aBJeHHA B NpoayKrax Bapusa. [lpn
ITOM YCAOBHO BHIEAIOTCA JBe CTOPOHB MpPOUECca, BelyIlero X
BO3PACTAHHIO KHHETHYECKOH SHEPrHH BuOpacsBAEMOro rpyHTa.

Ilepsan — cpoboaHAA MOBEPXHOCTH OrPaHHUYHBACT NPHPOCT Mac-
Cbl FPYHTa, BOB/ACKACMOTO BOJMHOH B [NBHMEHHe, H NPHBOANT K
YMeHbLINCHHIO Hanpamenud s rpynre. B peayawtate storo notepn
SHEPrHH HA HArpes rpyHTa 33 QPOHTOM BOJHLL, KOTOPHE NPH B3phi-
B€ 3apaia kamydaera gocturainr 60—T70% scefi sneprun eapwiba,
yMeHbIawTCA, TIPHTOK #e sHeprum k Asmwsxymefies Macce rpynra
CO CTOPOHE MPOAYKTOB B3PLIBA He HIMEHAETCS H HAUHHAET NPEBH-
UIATE 3aTpaThl HA MAACTHYecKoe AedopMupoBanHe rpyHTa.

Bropaa cropona — yckopennoe npuieHue rpynTa B HanpabJe-
HUN cE0GOQHON NOBEPXHOCTH NPHBOANT K HAPYUIEHHIO CHMMETpPHM.
JT0, B CBOIO OYEpedb, BEAET K TOMY, UTO B eIHHHILY TeJeCHOTO yraa
B Hanpaenenuw BuGpoca Oyfer neperana GoAblias sneprus, HcM
B MPOTHBOMOJOMHOM HanpasJenud. Hapywende uentpanbuoil cuM-
METPHH NOJOCTH MPOHCXOANT BCe OuicTpee ¢ yMeHbUICHHEM ray6HHM
32J0MMeHHA 3apAaa.

Takum ofpasoM, MexaHusM BwWOpOCa NPH B3PLIBE B NecYaHOM
FPYNTE MOMHO NPEACTABHTE KAK MNPOUECC BHTAAKHBAHHS rpyHTa
NMPOAYKTaMH B3IpLIBA,

Mexannam Mepelayl SHEprud NpH BIPHBAHHH COCPEOTOYEHHELX
Jdpanos maccod 1, 10 w 1000 T B cBASHBIX rpyuTax ABTOPH CXeMa-
THHYECKH pAcUNeHsIOT Ha TPH CT2AHM.

Tlepnaa cragws oxpatwBaer nepHon OT MoMenTta aetonauny BB
A0 MOMEHTa BBIXOAA BOJHB CHKATHA Ha cBOGOAKYIO NOBEPXHOCTE.
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B teuenne 3TOro nepuola ABMMEHHE TPYHTE NOA0GHO ABHAKEHHIO
npH B3peiBe B Oe3arpann4Holl cpege.

Ha BTOpofl CTaliHH 3SHepria TNpPOAYKTOB B3PLIBA pacXoAyercs
NPEHMYLIECTBCHHO HA YCKODPCHNe ABHMKEHHA rPYHTA B HANpPABIEHHH
K cBobOAHOH nogepxHocTH. [leppoHayanbio UEHTPAABHO-CHMMET-
PHYHOE NoJAe CKOpPOCTeH NOBEPXHOCTH AOCTHTAeT 3HAUeHHH, KoTopble
3aMETHO MPEBHILIAWT CKOPOCTH Ha (poHTe BOAHW caTtua. [lpa
3TOM o00pasyercs XapakTepHHA Kynoa NOAHHMAOWErocH rPyHTA.
Tonuuea Kynoaa ne3navHTeALHa H YMEeHBUIAETCA N[O Mepe €ro
nogbema, [Ipn aaaecnefiuem ABHMKEHHH Kymoa paspyluaercs, obpa-
3YA MaccHB JETAIHX KycKOB. K KOMLY BTOpPOI CTaaWH, KOraa npo-
HCXOANT NOJHOE pa3pyllende KYNoaa, SHeprus NpoayKToB B3pLBa
NPAKTHYCCKH MOAHOCTLIO HeHepnana.

TpeTba cragna — 310 HHEPUHOHHEA pasfer rPYHTa B noae cH-
JAu TAecTH. JlaabHocTs pasaera rpyHTa onpeleasercs 3anaceHHo
B KYCKax KHHETHYECKOH SHeprucd, yraoM Be.ieTa H CHAOH conpo-
THRJEHHA BO3AyXa,

Takopa B ofwWHX uepTax KapTHHa B3pHEa Ha Bubpoc,

K HanOoWeHHOMY HeoOX0aHMO 100aBHTB, 9TO NpH B3pHBaX Mac-
cod mo 10 v ofwvem swOpowennofi MOpPoAL NPAaKTHYECKH Npomop-
UHOHAJACH Macce 3apala. ITO CBHAETCILCTEYET O FEOMETPHYECKOM
nonofHH BOpOHOK, ofpasyeMbX BIpLBAMH pasHoro smacmtada.
HMecnenopalde KHHEMATHREH ADRHHEHHS Cpeibl TaKMe NoKasand, uyto
HaYyaipHBle CTAAHH BHOpOCA Pa3BHBAOTCA B COOTBETCTEHH ¢ NPHH-
[LHIOM reoMeTpHyeckoro nofobws, Taxum ofpasom, npocTpascr-
BEHHO-BpeMellble XAPAKTEPHCTHKH Npouccca BHOpOCa Ha Havaib-
HBIX CTAJHAX €ro PA3IBHTHA H PA3Mephl BOPOHOK, OTHECCHHBIE K JH-
HefiHOMY pasMepy 3apaila HAH K NponopilHOHAABHOR eMy BeaHtHHe

h ]
1 C, 0KA3LIBAIOTCH OAHHAKOBHMH NpPH BIPHBAX PA3HOIO MacwTada,

Hanpuxmep, ana sapusa | T BB s ranse R/ C=(0,87—0,05), nas
B3puea 10 T BB — RY V' C = (0,84—0.04).

CrelopaTe bHo, NyTeM MOIeAblLIX ONHTOE ¢ MaabMH 3apana-
MH BHE‘FUEH MO HD PACCUHTATH .’ICHETBHE JHAYHTCOBHKIY N0 Macee
3apAI0B.

CyliecTsyloliHe NPeacTaBICHHA O 3aTpaTax SHEPrHH NPH BIPH-
ne BEChM3 pazHOoOOpAa3Hn MW NpoTHBOpeuHBH, QANH HeoaeloBaTeln
CUHTRIOT, 4TO NPH pacyere 3apaja sulbpoca HeoOXOAHMO YYHTHIBATH
3aTpaThl 3HEPTHA HA MPCONOJCHHE CHABW TAMECTH Nopod, Apyrie —
34TPaTh 3HCPIrHH HA Npeni0feHHe CHA CUHenJeRHA, TPeTbH — Ha
Npenionesie CHALl TAMECTH M CHJ CUGNJEHHS No-GOKORBON NoBep:-
HOCTH B3pPHBHOR BOPOHKH.

Kax N0xasans Hec/elOBaHHA N0 KHHEMaTHKE ABHMEHHA cpeln,
‘pacyeT 3apAn0B BMOpoca HeJb3A BECTH, HCXOAA TOABKO H3 3aTpaT
3HEPrEH Ha NPeoloJCHHE CHAB THXMECTH H CHA cuenaeHHs. 3aBHCH-
MOCTH 444 I.'.IEI[‘L[ETE- BETHIHHE 3apAaLa SO B :,-"-[HTE.IBETI; 33TpaTh,|
FHEPrHM Ha ynpyrue aedopmaund, B NpoHIBOACTBEHHEX YCAOBHAX
OCHOBHHE NapaMeTPH PAcCYHTHBAKT N0 3MOHPHYECKHM (opMyaa.
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[poBepka 3THX (DOPMYJA CNEUHABILIMH 3KCNEDHMEHTAMH, a [/1aB-
Hoe, AAHKHMH WHPOKHX NPOH3BOACTBEHHHX ONHTOR MO3BOJAET
cYMTATE HX AOCTATOMHO HAJEMHHIMH A14 TeX YCJAO0BHA B3PHBHHX
Pﬂﬁ{)'['l leH‘.&iE‘HHTE.’IbH.D K HGTI:PFIHM OHH COCTABJEHE

CHCTEMATHIHPOBAHHBE CBEfeHHA O NOAYYCHHHE NPOPHABHBIX
BHEMOK B [PYHTEX € NOMOIULI) B3IPHEBA H MCTOAHKH HX pacyeTa co-
aepxartca B paforax I I1. Jemnmoxa, M. M. [oryuaera, I, H.
[Moxposckoro., Kak npanuiao, MeToQMKH OCHOBHIBAIOTCH HA HCMOJL-
30BAHHN B3PLIBA COCPCAOTOUEHHEX H CKBaMHHHBIX 33apaloB, pac-
NOJOMEHHEX BROAL ocH Oyiayumieli peleMKHR B OIHA, npa H Gojee
pana. [Ipx B3pHEBHOM MeTOAC CO3LAHHA BEHIEMOK NPHMEHAIOT TOJb-
KO yCHACHHBlE 3apaiw BuiGpoca. 310 o6yCAOBAEHO TEM, YTO MpH
BapLIDAX ¢ YCHAGHHLIM noKasateaeMm Bubpoca AOCTHrAETCA HaH-
Goapwufi obbeM BHOpOWEHHON NOpPoIH H3 BHIEMKH H COOQTBETCT-
BEHHO }"HE.-']H"-IHEEETEH BHAHMARA I'.-']}’EIHIEE. DHEeMHH,

BMHHEH I'.II}?ﬁE!HE O FAHNHHCTRX H CYTJHAHCTRIX F'PYHTaX

P=05-W-.n,
raie W — JHHHA HAHMEHLINero CONPOTHBASHHA,
NN — NOKAa3aTéhb ﬂuﬁpnca,

Ot rayOHHIE BHEMKH 32BHCHT Yrojl OTKOCA, OIHAKO MPH B3pH-
BAHHH HE BHOPOC MOMHO JHIL B OFP2HHYSHHLIX Mpelenax HaMe-
HATL yroa. B sToM cayuae He BCeria ceueHHe BBIEMKH CTPOro cooT-
BCTCTBYET TpeboBaHHAM, NPCIBABAACMEM NPH MawWHHNOM cnocobe
npoxoaku. [losroMy nuoria npu B3puisasan Ha subpoc, yrobu no-
JAVIHTE CEUeHHE, Gan3koe K BH,B.EHHG}EJ.T, I.'IIJIIiID,J_]-{TEFE BHﬁpaCHEETL
AHwHEA ofBbeM rpyHTa H OPEBLIIATE pa3sMepsl BHEMKH MOBEpPXY
WIH YMEeHBLIWATE TAYOHHY BHEMEKH,

BapuieHde napaMeTpsl yeTaHaeausawT rpaduueckH ¢ TakHM
pacHeToM, T-I!Tl:lflhl BOPOHKH B3apuiBa N0 BOIMOMHOCTH TOYHEE COOT-
BETCTRONAAH TpeOyeMoMy OpOQHII0 BHEMKH.

BamuuiM pakTopoM npH BIPHRHOH NPOXOAKe BEHEMOK fABASETCR
NpaBHALHOE YCTAHOBJACHHe PACCTOAHHS MeMmay sapagaMiu, Buemxa
NpaKTHYeCKH MOCTOAHHOIO CCYEHHA NPH B3PHIBE OAHNAKOBEIX cocpe-
HAOTOUEHNLIX 3aPAN0OB C paniuEM 3arJyvOaenHeM, pacnoJOMCHHLEIX B
OAHH pAan, obpaszyerTcd NPH YCJIOBHH, YTO paccTOAHHe MeXay 3a-
pALAMH

1
n-;%w_

Ecan 34pHaAH pACHOADMKCHE HECHOJALKHMH NapainelbHHIMA pA-
LaMH, TO pPAcCTOANHEe MeMIAYy PHIAMH PABHO PACCTOAHHK) Memay
3APAJAMH, TO €CTh

n+l

W.

he=g =

Cocpenotouennnle 2apanm eu0poca paccuHTWBAWTCA no dop-
Myae M. M. Bopecxosa:

C = qW*{0,4 + 0,6n%),
FAg q— yaeabHbifl pacxoa BB,
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Kak ycranosieHo NpakTHKON B3puiBHBIX paldor, sra dopuyia

CNpaBel/NBa TOALKO OPH ray0HHe 3a0oMenHs 3apaua 1o 25 M.

[Ipy Goapwedl raybGuye sajowenna b QOPMYJAY BDOAAT NONPABKY:
W
C = qW? (0,4 +0,6n% ]/' iy

MeToa BIpHIBAHMA HA BHIOPOC BKAKMAET CACAVIOUIHE BAPHAHTLL

IBYCTOPOHHHA BHOpoc rpyHTa ¢ OAHOPHIHLIM H MHOMOPAIHEM
pacnoJoKeHHeM 33pAA0E;

OQHOCTOPOHHHA HAaMpaBAeHHB DEOPOC ¢ ABYXPAAHBIM HAH MHO-
FOPAAHBIM PACNOJOMKEHHCM 3apAL0B, NPH KOTOPOM OCHOBHAH MacTh
GhOPACEIBAEMOrD IPYHTa NEPEMENiacTcd B 331AHHOM HANpaBaenHy,

B npakruke papueHumy palor GoAblOg NPHMEHEHHE MOJAYYHAN
BIPLWBL ¢ ABycTOpoHHHM Bubpocom. [lpw stoM camum npocTeiM
H CAMBIM BEIFOIHBIM fIBARETCH OAHOPANNOE Pa3MEULeHHe 32apALOB.
B stom cayuae namMenbliHi pacxoa BB u vanboabwuin ofbeM Bhi-
OpowenHoro rpyura. OLHAKO OPH TAKOM PACNOAOMEHHH 3apANOR
CO3MaeTcd BhleMKa HeloAbWOA mWHPpHHLE no ady. [lostoMmy npu me-
obxoauMocTH obpazoBanna Oonee ILMHPOKHX BHEMOK MOPHMeHSIOT
2—3-paAHOC pAacnNONOMEHHe 3apALoB, a HHOTAA W B3pMBaHue ¢
HOALUTHM YHCAOM PALOB.

Llnpuay BoeMKEH NOBepXY ONpeieamior no gopMyae

Lg=2nW 4+ b(m — 1),
rAe m — SHCAO PALOB 33PAICE.

Mlnpuna peieMgn noHusy Ly==b(m — I).

Ilpn nByxXpaaHOM pacNOACKEeHHH 3apRAGE NOKa3aTelb AeficTeua
BIPBIBA N NPUHHUMAIOT PABHMM A48 0GOHX PRAOE, NPH TPEXpAIHOM
PACIONOMEHHH A4 3apAN0B cpedHero paia n Gepyt na 0,5 Goasuwe,
qeM ANA KpafiHux pAaLos.

Ilpn MHOrOPAAHOM ABYCTOPOHHEM BHOpOCE AA8 AOCTHHEHMS
MaKCHMaNBNOro Buibpoca BHAUAAE BIPHBAIOT 3aPAAL KpafiMux pa-
J08, 3ATEM YCHJAEHHMe 3apanul cpeidero paja. Ilpm sroMm spes
3aMEeNICHHA B3PHDBA YCHACHHWX 3apAI0B N0MMKHO OhTh TAKHM, YTO-
Gbi paspylleHHas W MOAHATAS B3PLBOM 3apALOE NepEol ovepeny
MACCA TPVHTA MOAY4a]a NOCTYNATCALHOE HANPABJACHHOE ADHMCHHE
non AeficteHesm Gonce MOLHLIX 3apAA0B cpelnero paia. Bubpowen-
HEf 33 Npeneaw enleMkn rpynt ofpasyer no Gopram ee rpebEm.
HanGoabwasn suwcota rpeGHA — BOWH3H  BLICMKH, ¢ yBeJaHYeHHeM
PACCTOAHMA OT OCH BLICMKH OHA YMCHbLUAGTCH.

Muoraa uepsronHo pacnonoiedde BuGPOIEHHOro rpysaTa no
obe cTOPOHM BeieMkH, B 3THX cay4asx npuberawT K B3puBY ¢ Ha-
npasJeiibM BEOPOCOM, NPH KOTOPOM OCHOBHAS MAacca rpyHTa pace
npeienseTca Ha OAHOM Ha Goprob BeleMiH (10 809 ).

TeoperHueckHe OCHOBH PacueTa 3apaioB PACCMOTPEHHBIX CH-
CTEM HanpanieHHoro eBulbpoca rpyHra paspaloranw [, H. [oxpos-
CKHM [5[]5} H3 OCHOBE 3aKOHOMepHOCTEH BuemHeli Gan uCTHKH.
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HanpabieHHBH OJHOCTOPOHHHE BuOPOC OCYLLECTBARETCA B3Pbi-
goM He MeHee ABYX panoe sapaios. Ilpa stoM moxazatTeas defict-
BHSt B3PHBA BTOPOro paia (OCHOBHOIO), HANpaBAAOUIEro GOABLIVIG
YyaCTh B3OPBAHHOIO TPYHTA B OIHY CTOPOHY, NpHHuMmaercA Ha (0.5
foablle 3aPALOB NCPBOTO PAAA (BCIOMOraTeALHOrO).

HanpaplelELH BLOPOC JOCTHIA€TCH PASHOBPEMEHHBIM B3pbiBa-
pHeM pAAOB 3apanos. Tak, ecan HeoGXoaHMO NPOM3BECTH Hanpas-
AedBbA BHOPOC NPH ABYXPAAHOM PACMHONOXEHHH 3apAIOB, TO CHa-
Yand OAFOBPCMEHHO B3IPEIBAIOT 3ApPAAW BCMOMOraTeNbHOTO pAIA.
B peayabrate o0pasyerca BuleMKa, NapaaieabHas OCH OCHOBHOM
BHIEMKH, H CO31acTcA oOHaMKeHHAd NOBEPXHOCTh AAA 3aPAAOE OC-
nosHoro paia. IlosToMmy npu B3pelBe 3apAIOR 3TOrO paAja vepes
onpejlefeHHOe EpeMA Nocje B3pHBa 3aPAAOE  BCHOMOTATEIBHOTO
psila OCHOBHAS Macca B30puaHHoro rpynra Gaaroiapa GoxopoMmy
nanpapicnnw JIHC pmbpacmeaerca B cropony obHameHHON no-
pepxHocTh. [lpn sToM B TOM Ke HanpaBACHHE YBJACKAETCH H B3O-
pBanias H MNOJAHATAA BEEPX NMOPOAA OT B3PLIBA 3apHI0B BCNOMOra-
TEALHOID pAla.

Bpesa saMmeljenus sasucut ot Beanynn W M n: 8 npakTHke
NPH 3aMELIEHHOM B3DBIBAHHH ero NPHIHMAKT paBHuLM 2—4, a npu
KOPOTKOZAMELAeHHOM  B3PHIBAHHH  ONpelensioT no  dopumyne
t = K:W, rae K-— kospduunenr, zasmcamuii ot spenocrs #
CBOHCTE mopoa (aas MATKHX nopoa K=6).

B nocneande roid TEOPETHUECKHE H IKCHEPHMEHTAAbHEE Heche-
Aopaxnd, nposenennse 8 CCCP, noxasaau, uto HanpaBieHnocTs W
ob6semM BOpoCa NOPOAE MOMHO YBElHUHTH METONOM NJAGCKHX 3a-
PALOB.

[penaowennwit M. A, Jlappentoesum [33] meton Hanpamic-
HOTO BROpOCA COCTOHT B TOM, UTO MCTAeMBIfi 00beM rpyHTa 06KAA-
AWBAIOT CO BCeX cTOpon cioem BB, koropulii B pesyasTate B3phina
i CODDLWENHA FPYHTY HMAOYJALCA CO3MACT Kak OM «TBEPAYIO CTEHKYS,
npenarcTeyioylo GoxopoMy pasaery rpyurta. Toamuna ciaos BB
YHEAHUNBACTCA B HANpaBjieHHH, o0PaTHOM NRHKEHHIO Bmbpoca, u
OMPCLeIRETCH CHONCTBAMH IPYHT2 H AaabHocThio Gpocanma.  [lpn
TaKoM cnocofe pasMelllenHs NJOCKAX 33DPRAOE  MOMKHO Z0CTHADL
100%-uoii nanpapaensocTH BEIOpOCE,

lpn oaxocTopomieyM HanpapienHoM BHOPOCe BOIMOMKNE H APY-
Fie CnocoOH npHMeHelns NAOCKHX 3apsinos. B wactuoerw, npempio-
Hennse A, A, Uepnuronckum  [53] meTons NAOCKHX H KJAHHOBHI-
HLX 33pAfOR, 3J0MEHHLIN HeMOCPENCTBEHHD BO B3PHBAEMOM Mac-
CHBe, naT aocrarounc sdbexkTHBHBIA HanpasIeHHBIR BuOpoc. 3TH
METOZEL OTAHYAIOTCA OT H3JOMCHHOTO BHILG TeM, 4TO OTCYTCTBYIOT
MPHHHMHBC 3apAIH,

s nponasorctea OIHOCTOPONNETO HANpaBlelHOro sHGpoca B
Clyuae ropnsonta’bHoll ceologHoll MOBEpPXHOCTH Moj B3IPBIBACMbLH
OOBeM Nopoasl 3akAa1WBAIOT KAHHOBHAHKI 3apaa. [1o ceoemy zeii-
CTBHID 01 sKBHBaJeHTEH CHCTeMe Tpex MIAOCKHX 3a pPAADE.

Ecan cwoGoanaa nomepxuocts NPHMBIKAET MOL HEKOTOPHM yr-
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JIOM K TOPH3OHTY, TO NPHMEHAIOT 3apAl B BHA¢ TOHKOH ILIACTHHGI
PacyeTs MOKa3LBAIOT, YTO NPH AAHHOM B3DBIBHOM MeTOLE TOJLIHH
MIOCKHY 3apAJ0B MOXeT KoaeDaThcA B LUMPOKHX npefenax (B 3a
BHCHMOCTH OT 00beMa BuOpachiBaeMoOil Nopoab. AaasHOCTH Opoca
HuA B np.). OueBHAHO, NAOCKHA 3apAl HeGOALWOA TOJALWHHL NpPaK
THYECKH HEBO3MOMHO 3aJ0MHTH NOL BipuBacMmblifi MaccHs. [losto
MY NJAOCKHH 3apA] MOMHO 3aMeNHTh SKBHBAJAGHTHOH MO AeHCTBH
CHCTEMOH KaMepHblX H CHKBARMHHHHX 3apAnos, pacnonaraeMbix
OJHOH NJMOCKOCTH.

B oreyecTRenHOH nNpaKTHKe MeTold NJOCKHX 3apfAioB, HECMOTD
Ha pAA NPeHMYILeCTB, He NMOJYYHA PacnpocTpaHeHHA H3-33 CAOK
HOCTH BeldeHHA padoT, OTCYTCTBHA YETKHX NPAaKTHYECKHX PCHOMEH
Nauufi aas onpeleNeHHHX ropHO-TEOJOTHYECKHX YCAOBHE, Manao
SKOHOMHEYECKOH s(eKTHEHOCTH.

B3PbIBYATBLIE BELIECTBA, CPENCTBA H CHOCOBLI
B3PBIBAHHA

B 1962 r. B r. Byaanewre 6maa npanata Memaynapoanas Ean-
Had EKAacCHpHKALHA MNPOMBIUTEHHMX B3DLIBYATHX BCUWECTB H
CPeicTB JCKTPHYECKOro B3pLIBaHMA.

B CCCP, B cooTeBeTcTeHM ¢ 3Tofl KiaaccHdHKanHel, NpHAATA
KAaccHPHKAUNA NPOMHULIEHHBIX B3PLIBYATHIX BewecTs, 00A3aTe bs
Haf a4aa Bceobero noapzopanusa. [lo yxazaunoi KiacCHpHEaALHH
npoMuiingentsie BB pasgenenw va HenpejoxpasuTeabablie H npe-
A0XpaHHTeALHBE.

Henpeapoxpadnreabuse BB aeasrca wa apa knacca:

npHMeHAeMEle HA OTKPHTLX padorax;

149 OTEPHITEX H Nof3eMHux pador, He ONacHHX MO CKOMAEHHIO
rasa M NbAH,

Mpenoxpanudtrensnune BB genarca #ma uernipe knacca:

OrpaHHYeHHOrD NPHMEHeHHA H COCUHAJABHOTO HasHavyeHHa (And
pafoT B YCNOBHAX, ONACHHWX HANHYHEM BOAOPOAA H THMEABX YrJe-
BOAOPOIOB);

A48 B3PWBHEX padoT mo yraw,

NOBLIEHHOR NPeAOXPAHHTEALHOCTH (B23pLIE OTKPHTOrO 3apsi
200—1000 r He BL3LIEAET BOCHAAMEHEHHR METAHa H YrOJAbHO
OelaAH);

BHCOKONpegoXxpanuTensiinie BB (B3puie oTHpuiTOre 3apsfa o
2000 r #e BLISHBACT BOCOAAMEHEHHA MeTaHA H YroabHOR NBIAH).

[lo crenesy onacnocTH NpH XPaAHEHHH H NEPeBO3Ke B3PBLIBUATH
MaTepHaAn MOAPAIALNACKITCA HA NATH rpymn:

[ — BB ¢ conepmannem Goaee 159% KuAkHX #BnTposdupos, He
GaerMaTHINPODAHHBA FreKcoreH, TETPHA,

Il — ammuaqynoceantpenusie BB, TpoTHa B cnaaew ero ¢ apy
rHMH neETpocoeiHHeHHAMH, BB c colepmanneM mMHAKAX HUTPOIODH-
pos He cBwile 15%, QuaerMartH3HpOBaAHHLIA rexcorel, ACTOHHPYIO
WK wWayp;
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[1] — nopox AbMHEA H Oe3asMHBI;
IV — neroHatopu ® K3II;
V — nepdopaTopHbie 3apAlbl H CHApAlkl ¢ YCTAHOBJASHHBIMH B

HHX B3PHBAaTENAMH.

Kpose 3T0ro, B3PHBUATHE BELECTEA NOJPaslefAWTCA N[O Xa-

paKTepy [IefiCTEHA B3pHBa — Ha OpuzauTtude, dyracusle H Ip.;
10 COCTABY — Ha AMMHAYHO-CEJHTPEHNBIE; HHTPOrJAHLUEDHHOBBIE, HHT-
pun]}d}HEBﬂﬂlTﬂf
CcoNH rpeMytueld KHCNOTB; MO CTPYKTYPHOMY COCTOAHHIO — Ha MO-
powkoo(padise, KPYNHOIHCNEPCHBE, NpecCOBAHHBIE, JHTHE, NJa-
cTHYECKHe, BOAOHAMNOAHEHHEE; MO CBOHCTBAM — HAa BOJAOYCTOHYM-
sHe, CTOHKHE, THIPOCKOTIHIHBIE,

APOMATHYECKOTO pRgd, OKCHIHKBHTH, A3HIHI,

ESPHB'{ETHE BEUIECTEA IR CTPOHTEILCTEA KAHANOER H KONAEKTOPOE

HAaf CTPOHTENbCTEA KaHAJO0B H KONJEKTOPOB B3PLIBAMH HA Bhl-
Gpoc NPHMEHAKTCA BIPHIBYATHE BellecTBa, 00JanA0WMHE NpPEHMY-
IeCTBEHHO MeTATelbHBMH CBOACTBAMH, a TalKe YIOBACTBOPHIO-
mre TpefoBaHHAM (e30MACHOCTH NIPH XPAHEHHH, TPAHCTIOPTHPOBAHKH
H obpamennn, 3ta rpynna npoMuliuaeHiux BB ponymena Eaunu-
MH DPABHAAMH 0Ge30MacHOCTH NpH B3PHBHEX pafoTax TOJABKO IJA
OTKpLITHX pabor,

B cocrap aTofl rpynne BXOIAT aMMHAYHO-CENHTPEHHEE B3IPLIB-
QATEE BELECTEBA H HHTPOCOROHHEHHA.

AMMHEAYHO-CCAUTPCHHEEE BIPEIBYATHE  BeUIECTEA
npeacrapAfioT co00H MeXaHHYCCKHe cMecH aMMHAYHOR CeAHTPH ¢
APYrHMH B3DHBUATLHIMH H HEB3DHBUATHIMH BeLIEeCTBAMH, He COfep-
HMAWUMH HHTPOSPHPOB. AMMHAYHAA CelHTPa BNepBHi¢ OLlAa HAro-
topaena [aayGepoM B 1658 r. u onmcana mnojl HauMeHOBaNHEM
«MAaMeHHbil HuTpate. Ilo poemHeMy BHAY CENHTpa mpeACTaBAAET
coGoii Genoe mAK ¢Aab0-KeAToe KPHCTANIHUECKOS BEWECTBO, MOJY-
TEHHOE B3aHMOJeficTBHEM aMMHAKA H a30THON KHCAOTH

NH; + HNO; = NH,NO;.
AMMHAUHAA CeAHTDA MOMET CYUIECTROBATE B HECKOJIBKMX KpHcTana-
AHYECKHX MOAHGDHKAUHAX, Kamiad H3 KOTOPHX YCTOHYHBA B onpe-
ACIEHHOM HHTEepBaje TeMnepatyp. [Ipn HAarpeBaHHH HAH OXAaMle-
HHH OHA MOMET NCPEXOAHTE H3 0AHOH MoaHDHKauuK B apyryio. [To-
AHMOpOiLE NpeBpaleHHa CeIHTPH BACKYT 33 cofofi HaMeHeHHe
NAOTHOCTH KPHCTAAJMOB H BHOENEHHe HAH MOrJoLlienie Tenaa.

Hacuinuaa naoTHoeTh ceAHTPH B 3aBHCHMOCTH OT cnocoba ye-
JOBHH KDHCTAAIH3AUHH HAXOOMTCA B mpefenax 0,86—0,97 rfewm?,
C3BOINAA cenuTpa NAABHTCA npu Temnepartype 169,1° Tlpn maan-
HHH BJard TeMnepatypa NJA3BJAeHHA CEAMTPE 3HAUHTEIBRHO CHE-
Haercs,

Avuuaunag cen HTpa Xxopowo pacTBopAetcd B poie. Ee pacrso-
PEHHE MPOMCXOANT CO 3HAYHTEABHBM MOTAOILEHHEM Temnsa, IMpn
PacTeopenun 6 vactef ceadTpul B 10 yactax BoAH TeMnepaTypa
NOHHAaeTCA npuBansntensio wa 27°. AMMHAUHAR CeNHTPa He B3au-
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MomeficTeyer ¢ Al n Fe, n 3t MeTanabl MOrYT CAYMHTL MaTepHalo
AJH H3rOTOBJARHHA PA3AHUHBX 3apAMaloWux ycrpolicte, [Arpock
[MTHYHOCT b EHMHH‘IHDE ﬂl.'.‘.-‘IHTpH BERCOEANA. Furpu:}cﬂmmucuan TOYKA
BEHpaXAEMan B NPOLEHTAX OTHOCHTEALHON BJAaMHOCTH, COCTaBAAE
npu 10° —15,3%, npu 25° — 62,7%, a npu 50° — 48,1%. Haanun
B @aMMHAYHOH CeJHTpe mpHMecell IPYTHX pacTBOpPHMLIX b BOAE Be
uecTs OOLIYHO BeleT K CHHMEeHHIO rHrpockonuueckofi Toukd. Hex
AWOYEHHE COCTABJAAIOT JHIUL TakHe MPHMECH, KOTOpHe ofpasy
ABOHHBIC COJH.

[lps paceMOTpeHHH XHMHYECKHX peakuuil pasnoenns aMMmuay
HOH CEJIHTPH B KAYECTBE PEaKUHH B3PHBYATOrO PAsOMCHHA Yaul
BCCTO NMPHBOAAT OAHO H3 pasaoxmenHit beprao.

ZNHNO;3 — 2Ng + Op + 4H,0.

CHKTAI0T, 4TO 3Ta PeaKUHA LOKHA HATH NpA BO3GYAACHHH
B3pPHBAa aMMHauwHoR ceaHTpu B3puBoM BB Ham aame noa nedfier
BHEM Harpesauud, npu t=400°C u swwe, OpH 5TOM Pacnam aMMu-
aUHOH CCAMTPH MPOTEKAET CO B3PHBAMM N0 YPABHENAID:

4NHNOg=2N0y+ 3N, +8H.0+29.5 kxan/mons.

Chenorartenbilo, aMMHATHAR CEJHTPE HMEeT MNOA0KHTENRHLIH
KHCAOpoANEE 0anaHe # OTHOCHTCA K CAa0HM BIPHBYATHM DBellle-
creas, OaHO BpeMA AMMHAUYHYIO CEAHTPY HePANHOHAJIBHO HCTOJbs
30BaJH B KawecTse caMocToATenbHoro BB. [Has  eosbymiaenns
BIpEIBa aMMHAYHON CeNHTPL TPeOYeTca MOMHLIA NpPOMEKYTOUNLIA
pcToHaTtop. B nacroswee npeMa aMMHAMHYIO CeAHTPY B YHCTOM
BHAE AJH BIPLIBHEIX UeJeH He NPHMEHAIT H3-33 €€ HH3KHX B3phiB-
HhIX CBOHCTE.

QAnaKo, y4HTLIBAA, 9TO OAHH FPAMM aMMHAYHOH CEJHTPH NpH
pasnomernn soeaser 0,2 r kHeaopona, o0LIYHO CBA3AHHONO ¢ a30-
TOM B BHAE OKHCNOB, HO cOOCOGHOrO OKHCAHTL OpralideckHne A0-
GaBKH, €CTH OHH NPHMEIIAHL K CENNTDPE, ¢ HCNOAL3YIOT B KauecToe
KOMNONENTa B3puBYaThiX cMecell. OT MHOTHX ApYrHX OKHCAHTENe
AMMHAYHAN CEJIHTPE OTAHYEACTCA TEM, Y4TO B NPOAYKTAX ce pasao
MEHHA He COAepMmuTca TRepawmX peuwlecTB. [lostomy BB Ha ee oc-
HOBe ABJAKOTCA Gogee paboTocnocolHwmH, vem BB ma ocHose
LIPYTHX OKHCJAHTENCH, AAIUHX NPH PASA0MEHHH TREpIAW 0CTaTOK
CaMulM pacnpocTpalicHHHM B3DLIBYaTHIM BELIECTEOM, B COCTAB KO-
TOporo BXOAMT Gojee 709 aMMHAYHOM CeNHTPH, CUHTAIOTCA aMMo-
HHTHL.

K aMMHAYHO-CeANTPeHNLM BIPHIBUATHIM BelUECTEAM, NpPHMeNde-
MBIM DIPH CTPOHTEABCTBE KAHAJOE H KOAJEKTOPOB, OTHOCATCH TAKKE
rpanyanTh, 3epHOrPAHYAHTH H APYrHe npocreiilide B3PHBYATHE
BeleCTBa.

Hutpocoeannennn Hexorophe BapMBuaThie BeulecTsa
ITOH TPYNNLL BXOAAT B KAYECTBE COCTABHEIX vacrell aMMHAUHO-Ce-
antpennux BB, a Takie nm CHAPAMKEHHA Kancw.el-1eToHaTOpOB
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Tabauya 3

XapaxrepucTia sapuBuaThix BELLGCTS, NPEANAIHAYEHHMX 100 83)bBHON NPOXOIKN OTEPLITHIX BLEMOK B CYXWX CPYRTAX
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H ZeTOHHpYIOWero wHypa. OCHOBHEM NPEACTABHTENEM HHTPOCOEIH-

HeHHii sBaserca TpoTha (rTpuuatporoayon — CgHz(NOg);CHs).
B nopowkoofpasHoM BHAE OH CBETJIO-AEATOrO UBeTa ¢ MAOTHOCTBIO
0,85—1 rfem® TpoTHA ZeTOHHPYET OT Kancioff-eTOHATOPA H HMe-
er OTPHULATENbHKEI KHCMOPONHHA GanaHc. [IpH B3pHBaHHH B BOLC
OH He TepAeT CBOHX B3PHBMATEIX CBOACTB, MaNOYYBCTBHTEJNEH K
ynapy H Tpenio, TpoTHa He THrpocKonHueH, HepacTBOPHM B BOAe
H OTHOCHTCH K cHAbHOoOpnaanTHniM BB. Bhaaronapa ykasasHHM

ceoficTBaM TPOTHA BXOANT B COCTABE AMMHAYHO-CEJHTPEHHBIX H

npoctefilinx BojoHacwwennux BB. B umctom Buae TpoTHA AAA
MACCOBLX BAPHBOB B FPYHTAX HE MPHMEHSETCH B CBH3W CO CPABHH-
TeAbHO BHCOKOH CTOMMOCTbIO. ACCOPTHMEHT OCHOBHBLIX NPOMBILLIEH-
nex BB, fonymersmx x npuMencHuio EanumMu npasnnamu Ges-
OMACHOCTH Ha OTKPHTHX palorax, NpHBcicH B Tafanue 3.

Ha pucynxe 2 npueeleHs no-

d_f"' .I'l!p"-IE'I-['I-[ Big HI{EHEPHMEHTHHhH BE
= I'LPI.IELIE:., KEIFHKTEPHEF}'B]IEI.HE 3a-

&0 TyXaHHe B CyNMecH BecOBON BAaM-
HoctH 13—14,5% MakcHManb-

% HLIX Hanpamenuii Ha dponte

B3PLIBHOH BOJHBI NPH B3pPBIBAX
KaMydaeTHRIX 3apANOB reKcore-
Ha, aMMouMTa W TpoTHna. Kax
BHAHO W3 9ITHX JAHHHX, Habo-
Jdee HHCUKDﬁPEIJEI!TIiGE BIpLiB-
4ATOE BEILIECTBO reHcoreH aaer

5 85
.--'""-.-.1

2

i) L BEl-l_‘.I-I_;'IH[-IEIﬁ HMOVALC C BLICORHM
3"\ HEPBHHE“H.‘IBHHM "_l."FIﬂElIEM H4d-

F 4~l‘:‘*~ d npAXeHni, GLCTPO NAJAIOMHX

h‘\ﬁ"\_\\.‘:ﬁ-— | Ha CPABHHTENLHO KOPOTKOM pac-
i CTOAHHNW.

& @& o ¢ 8 k¥ BGosnee HU3IKHA MepBoRay¥aib-
HLifi ypOBeHb HanpsKeHHf —

Puc. 2. Hasmewenuwe paawadbHWx HA- OpH BEpLIBE TPOTHAS H AMMOHH-
OpAMEHHA OT OTHOCHTEILHOrD PaccTo- T3 ofaHako Jojee MelJeHHOE 3a-

AHNA MpH BIPWBARHE  COCPedoTOqEH- T}?IHHHE ]T'FI'J-'[EU'HHT K TOMY. 9TO
HHX KaMypacTHWX 33pRIoB [EKCOreHa 58
(1}, awsounta (2), Tporwas (3) w Ha PACCTORHHHN, paBHOM 10—12

amosoTona (4). paiuycam 3apana, YPOBEHb Ha-
npsAMKeHHd NpH B3pHBE ITHX 3a-
PAAOE NpERHINAET YPOBEHL HANPAMEHHR Mpu B3pLIBE reKcoreHa.
XapakTepHo, 4To Ha BCeM NPOTAXKEHHH H3MepeHHH (Zo ro=30R)
YPOBeHb HANPAMKENHA MPH B3PbIBE 32pAL0B aMMONNTa Guia  Bhllle,
yeM NpH BIphiBe 3APANOE TPOTHAA.
CoOTBETCTRYIOUINE 3ABHCHMOCTH ANNPOKCHMHPYIOTCA CAeLylo-
wHME popMyaaMu npa 5<ro<30:
aaa rekcorena s = 4645, r, — 3,11
pas tpotHaa o =145, r,—1,63;
oAd aMMoHHTa o, =292, r,— 1,21,
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Ha OCHOsaHHH SKCNEPHMEHTOR MOMHO CHeJaTh BLIBOL, 4TO, NpH
payGUHHOM YIIOTHEHHH NOPOAHOrO MACCHBA B3IPHWBAMH KaMydaer-
qeix 3apAaoB Gojee uenecoofpA3IHO MPHMEHEHHE AMMOHHTA, a TaK-
we OGoaee HHIKOOPHIAHTHHY B3PHBYATHX BEULECTB — 3ePHOrPaHY-
nHTa, HFAAHHTE H T. 4.

[lpn npOBEIeHHH ABTOPAMH ONBWTHRIX padoT No BIPHEAM HA Bh-
ﬁ-j]l]f_' I'i'pFl; BRIMNOIHEHHH ONMMTHO-MPOMBIOLTCITHBLLY F‘.lalﬁﬂT o npg_\'_nﬂj{g
gapuBHEM cnocofom Buemok Kapaxymckoro kanana mmenn B. H.
Jlesuna ® Faasporo Myprabekoro kKoanektopa (TypxMenckan
CCP) pacxoa TPOTHAZ (HeWwyHpoBaHHOTO) Ha | M* BRIEMKH npe-
aplllan PACX01 AMMOHATA, 3EPHOTPAHYAMTAE M HraaHuTa ma 15—
25%. Bo Beex cayuanx saamuoctk nopon 6uaa we swwe 10—12%,
Boaee HAH MeNee CYUIECTBEHHON pasHulb B pacxole Tpex mocaei-
ey BapuBYaTLX BeulecTs na 1 w® puemfn ormeueno we Guno.

W3 npaktikn caeaver, uto 60—80% npavwx sarpar Ha papwup-
HY!0 MPOXOAKY OTKPHTHX BMEMOK COCTABAAIOT 34TPATH HA B3PH-
poMatepuans, OueRHIHO, YeM MeHblle CTONMOCTE HCNOAB3YEMOrO
tuna BB, TeM MeHbilie CTOHMOCTE BIPHBHOH NPOXOIKH.

Hasn smbopa nanbonee sxoHoMHuHOro THna BB  weobxoanMo
NOABL3OBATECA NOKAZATeNeM OTHOWEHHA crouMocTd | kr BB Kk Ten-
JA0Te BIPBIBA. Beawunsa SToro nOKAsareas HMeeT CAeIyIollHe 3Ha-
yeHHA (Kon./xkan):

Avmonut Mt 6 JKB — 0,0169
3epHOTpPaHYIHT — 00165
I'panyaur C-2 — 0,0132
Fpanyant AC-4 0,0135
Hraznnt 0,0069.

Hanboaee HH3KHA NOKazaTenb HMeer HrAAHHT, H3rOTaBRAHBae-
Mufi ma secte paboT H3 TPaHyAHPOBAHHON aMMHa4YHOR CeAHTDH
H IH3eThHOMO TONJHBA; H3 B3IPHBYATHIX BEUIECTE 3aBOACKOro H3ro-
Tosaenus — rpanyaunt C-2 w AC-4.

C yueToM H3MOMEHHLIX B TabaWue 3 AaHHLX NpPHBEAeHH peKo-
MEHIVeMBEE 007 B3IPHEHOH DPOXOOKH BHEeMOK KAHAJOE H KOAJEK-
TOpOB B CYXHX CBA3HLIX MPYHTAX B3PWBYATHIE BEIIECTEA H HX OCHOB-
ikle cpoACTBA.

[pn e3puiBaHAH B OOBOIHEHHBIX 33PAAHHX TpaHuUIeax HapALy ¢
BOLOYCTORYHBLIMHE B3DLIBYATHMH BellecTBAMH 33BOACKOTO HIro-
TORACHHA MOMHO NPHMEHATh IKOHOMHUNEE PACTBOPOHANONHEHHEE
HAroTopaenHBe Wa Mecte Hp3IawnTW. Hx  ocuoepHofi cocTasHof
HACTRIO, KAK H HrAaHHTOB, ARBAACTCA aMMHAYHAR CeanTpa.

Xopolude pesyAbTaTH NOKAIWBAIOT TAKME IAANTHE BONOA He-
ROHAHUMOHHBE (BCAGACTBHC NPCBHIUEHHA CPOKA XpaHeHua) nupo-
HCHAHHOBRE MOPOXAE.

[Mpocrefimnm B3pHBYATHM BEIIECTEOM NPH CTPOHTEIBCTBE Ka-
Hanos 4 koanektopos AeageTca Wraawut. Huskas crommocts rpa-
HYA¥posannoll aMMuaunofl ceANTPE H AHIEABHOrO TOMAHBA, 8 TAK-
e npocToTa WX HIFOTORACHHA 0OYCADBAHBAIOT  OTHOCHTEALHO
HH3KYI0 CTOMMOCT HIAANATOR MO CPaBHEHRHIO CO BSPHBYATHMH Bellle-
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cTBAMH 3ABOACKOro warotobieHuf. Tak, cTOMMOCTE | T CEANTPH CO-
crapager oxkoao 70 py0.; 3epHOrpaHyAHTa — NPHMEPHO 160, aMmo=-
Huta — 180, TpotHaa — Goaee 300 pyG. npH NpaxkTHUECKH paBHOf
sdextupnocTd. Xpanenne ceAnTpH A0NYCTHMO Ha OOGLIMHBIX CKAa- '
nax, Mepesoska Oes cneunaibHofi OxpaHs, 3To Takme MOBHWALT
SKOHOMHYHOCTE B3PHIBHMX pabor # noseoaser nanbodee NPOCTO
OpraHH30BaTh NPOHIBOLCTEO B NOAEBHX YcAOBHAX. B GOAbUIHHCTRE
caywaes HeT HeOOXOAHMOCTH CTPOHTh PACXOIHHE CKAAAH BB, Mox- |
HO OrpaHHYATLCA NMEPeiBHKHBIMH B3PHIBOMYHKTAMHE, BEITYCKACMBIMK -
cepuitno Ha wacck asroMawnn ML nan A3,

[paHy/ HpOBAHHAR CTPYRTYPA HIAAHHTA 3HAYHTENLHO YBEAHHH-
RaeT WHPHHY 30HH XHMHUYECKOro NpeBpalleHdHd b AeTOHaULHOHHOH
BodHE M HIMeHeT XapaxTep NPOTeKaHHA Bapuina. Bumecro peaxoro
NOBHILCHAA AasdeHds u BeicTporo cmaja ero apH B3pHBE TOHKO-
aucnepeiux BB urganur ofccnewuBaer MOCTENcHHOE YBEAHHCHHE
HaMaABHOTO JABJCHHA € NOCACLAYIOWHM YMeHblieHdeM. 3T0 MPHBO-
AAT K SHAYHTEABHOMY YBEJIHYEHHID BPEMEHH BO3ACHACTBHA MNPOAYR-
TOB NETOHAWMH HA OKpYMHKawilAR sapal rpyut. B peayaeraTe CHR- =
saeTcd MaMelbuaomiee AeficTRHE B3PLBA B MECTe KOHTAKTa TPynTd
¢ sapaioM. ( yBeAHYEHHEM BpEMEHH BOZACACTBHA NMPOAYKTOE B3PH-
pa obmpe popMbl pafoTh B3pHBA MPOABAAIOTCH HA OOMBIIUX pac-
CTORHHAX ©OT 3apafa, uTo ofycAOBAHBAaeT yBedHuenHe obbeMa
YIMOTHACMOTO H BHOPACHBAEMOro rpyHTa.

Haubonee shexTHEHO HCTONBIOBAHHE HIAHHTA OpH MEXaHi-
anpoBaHHoil TexHonornn HarotTosienus BB bBesonacnocTe KOMMO-
HeHTOB WFAANHTA MPH CMelleHHn AONYCKaeT HIrOTOBJICHHE BB ne-
[OCPEACTBENHO Ha MecTe B3pWBHEX pabot. TIpn sapsmanun uria-
ANTOM CKBAMHH M KAMep Ha K2peepaxX KOMMNOHeHTH (aMMHauHan
CeqNTPa M [HIC/AbHOE TOMHBO) CMEWHBAKT HAa MecTe paBor HaH
c [OMOWbLI CMCCHTEJABHOA YCTAHOBKH, KOTOPYH YCTaHABAHBANOT
okoao ckaaza BB, B pocaenseM ciyvae aMMHAYHYH CEAHTRY KOH-
meflepoM MOAAKT OT CKAala k ApolHAxe, rie OHA MOABCPracTca
WHTEHCHBHOMY HasmejbuenHio. Yepes OyHEEp CeJHTpPa NOCTYNAET B
CMECHTEABHYID KaMepy, 3A€Ch MOCPEACTBOM HACOCA ONPLICKHBACTCH
AN3eABHEM TOMIHBOM H 3arpyxaeTcd B KY30B aBTOCAMOCEAAA HIH
TPAHCMOPTHO-3APAAHOH MAlIHHBL Takylo TeXHONMOTHEY MOXHO Y-
NeliHe NPHMEHATH UPH H3TOTOBJEHHH B 000J0UKAX AHHERHO-NPOTSA-
WMEeHHBX 3apAL0OR HTAAHHTA He(OALWOro YIEILHOTO PACXoaa.

Jlaa H3roTOBAEHHA MOIWLHBIX TPAHIIEAHBX 33PAL0E C V/ACThHBIM
PACKOJOM, NPEeBHIUAIOUWHM HECKOABKO COTEH KHAOTPAMMOB, Tpe-
GyeTcA HECKOBKO CTAUHOHADHBX CMECHTENBHHR YCTAHOBOK H HOb-
Mioe YHCAO TPAHCMOPTHO-3APALMEX MaummH. Oapaxko no Mepe npo-
ABHMCHHA POHTA BIPLIBHLIX pabOT HEOOX0AHM YacThiil 1eMOHTAM
i MOHTAX CMECHTEABHHX YCTAHOBOK, UTO OTPHUATEIRHRO OTpamacTeH
Ha MpoH3BOACTBEHHOM PHTME, [TosToMy B 3THX YCAOBHAX NPHMEHRC:
nHe OMMCAHWOR Texnogormu  Heneaecoobpasno, ocobennHo  ecai

yueeTh HecTaH1apTHOCTE ofopyaoBaHHA.
3apaaka GOABWOre 9HCAA CKBAAHE HAH KaMep HrAaHuTOoM 33-
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HHMAET A0BOALHO NPOAOIKHTEABHOC BPEeMH (HHOMLE HECKOABKOD:
cyTOK). 3@ 3TOT NEPHOA 4ACTb MHAKOFO KOMMOHEHTA TepaeTcd M
NPpOHCEOAHT NeEpepacipeleleHie JHM3eJBHOMD TOMJIHEA [0 BHCOTE
sapaja. [1pn HapylWeHHH ONTHMAIBHOTO COCTABA CHHMKAlOTCA B3pPHIB-
nele cBOACTBA cMecd, Tak, HeeAeaosanuamu [29] ycranoeaeno, uto
¢ H3IMEHCHHEM cOfepHaWHA AH3EALHOrO TOMAMBA B HI‘-’I,EHHT-E"JHH-
YHTCABHO H3IMEHAETCH TenaoTa B3phBa, on EJ.E.’[H}DI'.IEHH odwye
HEpPrue XHMH4eckoro npeppawenns BB. HanGoapwedll rtennoroii
aapuiBa (904 KKaa/kr) obnanaer HrAIZHAT C HYAEBHM KHCAOPOLHEM
GanancoM, coaepKaulii oxoao 5,0, nuseavHoro tonausa (puc. 3)
[IpH yMeHLIWEHHH KOAHYECTBA e
JHIBALHOIY TOINJHBA B HOAAHHTE  setyi

a0 2% TennoTa B3pHBA CHMKa-
eTca a0 040 kxaiafer, To ecTsb
nouTH B 2 pasa. AHanornumoe & \H\-
ApaecHHe HalnwnaeTes H o qnpw N
IHAUHTEALHOM YBENHUCHHH KHA- g0
HOMD HOMIOHEHT, f

Takum ofpasom, ans npea- /
OTBpAlleHHA YacTHuHONl mnoTepn % ;
BIPHBHBX CBOACTB HroiaHuTAa, /
BHI3BAHHOR LIHTEALHWM 3apa- vl . .

HauHeM, MNpH  HCNOAbL3OBAHHH x o * d ¢ e
TpaHlWeRHHX 3apAJOE HIAAHHTA
HeOOXOHMO ITOBECTH A0 MHHH-
MYMa UWKA npuroToBienns BB
H ero 3apajiku. B 1o me spems

HABECTHO, YTO NOTEHIHAALHAR SHe
] a rHA 3a >
BHCHMOCTBIO B pAlla OnNpeieaseTcs 3a-

Prc. 3. Hamenenne Tenaors Bapupa
(KEan/kr) wraannra ov coacpmas
MHA AHIEAMIONS Tomamea (% ).

) A=qpV,
AC — yNeabHaa norvenunanbHan sHeprius BB, kaa/kr:
p — naotsocts BB, rfem?; :
V — obren BB, cud,
uml'!pmnue:mmie pV Bupamaer maccy BB, a q — ofuemuvio kon-
Dﬁ.h:;i:laumn FHEPrin Bsapupa.  CheloparefbHO, NOpPH NOCTORAHHOM
ko g sgigiggﬁ BeipatoTky sneprus BB usmenserca nponopumno-
KOHUCHTPAUHH JHCPIHH 7
. of. 3JABHCALLEA K
g:e:lhuﬂi:i SHCPIHH B3PBIBUATOrC BELIECTBA ¢, TAK H OT n,-'rmﬁgc;};
HHpmHaan. OTtciona MOKHO caenaTh BEIBOI, 9TO NPH HCNOAB3IOBA-
mlliT HIIAHHTOB MAaKCHMAaALHOrO 3HAYCHHA ¢ MOMHO JOCTHYL 33
t 5%:-.:]“ HBKH ONTHM3/LHONG KOAHYCCTBA ON3CABHOTO TONAHBA
: » @ ONTHMAABHOH NJAOTHOCTA CEANTPH ooy, — GOJEE MICTHOR

n
iqz:unmiﬁ rpanya. [Mostomy naubonee lieaecoodpasno npuMeRenHe
AOTHOR caemKaBlleiica aMMHAUHON CeNHTDH B Melkax

Hweﬂr{?:;ﬂu;.:: HCNOJbL30BaHWE CENHTPH B MelUxay BLISHBAST Ccepbes-
= HJ_.Wﬂﬂrng MEXaHH3AIHH NPOUECCOB HITOTOBJEHHA H 3apsa-
T HA Kapbepax, B cBA3H ¢ 5THM npH CTPOHTEALCTHE
yMcKoro kanaaa s, Jlenuna npuMeHeHo NpHroTOBJAEHHe HI-
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aMumpaznol  ceniitTpR B TRaOAIIes.

Puc. 4. Meomss

naHHTA HENOCPEACTBEHHO B TpaHuiCe. AMMHARHYIO LEﬂ.‘r;T[:E:EE'Etl-E;‘:IiL;Iﬂ
Kax YKAAAHBAIOT HA QHO TPAaMIUCH T[O Beell AaHHe g e
pagoe (pre. 4). 3arteM B KpadT-OymMamibX MellKax Eiﬁehiﬁu ax
HAAPEe3H H CCAHTPY H3 aBTOUWHCTEPHH AAAHBAKT AH3e ;

ausoM (5—G6 a4 ma 100 kr ceantpsl) (pHE. 5). KHAKHH KOMTOHEHT |

papboqee yiobuoe saanparth € NOMOUIRID Hexa:::lsmgpgnnﬂ?n|t‘:;rrca 3;2
npaso4Horo arperata moaedn 3607 wa waccH ¥ m ‘mn'a:;ra.wi )
npeacracaner cobofl aBTOLMCTERIY, oOopyA0BAHHY

{OM-MCTPOMETPOM, : Wis
mlﬂlg-'l::larma H[J:HIF',GTUB:H_‘E:[IH. BB npakTHUCCKH PABHO BPCMEHnllﬁ;FEEII‘S
kn wuaxoro komnponenta, [1ponssoadTeBHOCTE GPHIOTORAC

asafer 50 t/uac. _ _.

mc-;'lpt:rae.-lm-tl-[aﬂ peifiopounad NpoBepHa qacTeh 3u|:r.‘:1.1a Eeﬂu{aﬁafui
xopolllee cMEUINBAHHE KOMNOHEHTOR H }'JDDJETEUPFITL.:E;II x :mn_
mg K ONTHMaABHOMY) RPOUCHTHOE COLCPMAHHE ANICABHOL

a0

Puc. 5. Tloaydenne SukeliHOTO 3apRaa WTOSHNTA  DyTesm S0JHAKH aMMAZSHO
CLINTRNE AHZCARIIEY TOLAHROM,

AHGA B Melkax cennTpel. [Ipn srom ncrmowawics notepn muakoro
komnouenta # BB, kotopue npoucxoaman seaeactene paccunanus
Ero fno any TPaHleH H DepeMellHBAHHA ¢ TPYHTOM,

HNocne waroTosnenna Tpasweiinoro 3apAdd  HrlsiauTa BelyT
YKA21Ky OOEBHKOB M MeXaHH3HPOBAHHYIO 38CLIMKY TPpaHLIEH PyH-
TOM, 3To NO3BOAAST CHECTH K MHHHMYMY BPEMS HAXOMICHHA HSro-

TOBIEHHOM) japdaia B TpaHWcCe H JO0CTHYL ONTHMAJALMOTD PeKHMa
EZDRIBAHHA,

XapaKTepHCTHKA BIPLIBYATOrO npespaenna

Bapusuateie sewecTea 06121301 cnocoBHOCTEIO K Guretpouy
AHMHYECKOMY Da3fOMeHHIo, NPHYEM NPH PaspyiUeHH:H MEeRMOIeRY -
AADHBIX cBA3CH BHAEIAETCH TenJo. Bapuieuatoe paznomenne BB
NPOHCXOAUT B Pe3yaAbTATE TENNOBHX IpoUeccoB ©H JeTOHALHH,

#PHByaToe pasnoxedue BB mBosmomuD, ecan AHAMETP 3apala
Oiblie KpaTHYeCKOro. Kpuruueckum AHAMETPOM JeTOHaUHH HB-
UAETCH QdaMeTp 3apAia, NPH Nepexole uYepes KOTODbIA JeToHauHg
MPekpainaerca. Beanunna KPUTHHECKOro Ana MeTpa ABIAETCA Mepoft
ACToHaunoKHOR enocobrocTn BB,

KpiTuyecknil Anametp onpeneasieTcR IKCmepHMEHTAbHEM ny-
M. H YeM 0n MCHBILE, TeM BLILE 1eFOHALHOHHAR cnocobnocts. [Ipo-
Uecem BipuBYaTOrOo pasackedns e BB npoucxoast B AeTomaunon-

a3k




Todauya 4 _
Xapakrepuctia wnuunnpywmix BB, HCNOABIYEMBN B CPEACTBAX  BAPHIBAHHA
: = 243
. = i | £43
i s ;i =3 = 3 g |2 |8 5%5 :
Tun BB 2 § E'E ;E & E E? '_:E %T‘: Ei EE%__
- 3 o = E‘ = B = . iy 5 E’ 3‘_
£213.| £3 | 53 3 £y | 52 | 55 |E§| 32 |85=
s3isEl 35| 32| : | 22| 2% | 3§ [md] f% |Fmed
[pesytan " ] [t # : s | ol
4051318] 4450 =%00| 176600 | 3.5 |—11,5] 5400 110 :
El.?ﬂ?t:nm:ua 331|306| 4300 ‘.Fﬂm| 164000 (4.6 | — u?l'.lﬂ II;?.E? 1?
Tenepee 41814450 303017 900 | 191 800 |2,9 |—56,0 5,;«[‘!] 110/270 e
Terpnn 1075/412) 2810 25000 | 492700 (1,0 |—47,4] TH00 }1{!_1?5 & :
T2l 1410(780( 4000 ‘43480 610000 | 1,0 |-—10,1] 3200 .:mi;m o
[excoren 13101890, 3550 40000 | 565000 |1,06|—20,1) 5300 .ﬂn!zm..ai i
| | |

A4s BO36YKIEHHA AeTONAWURA B3PHBYATHX BEIWIECCTS NpH OTHCBOM
BIPhIBAHIA, :

PSR

Tt

Pue. 6. Kanciodn-1eToHaTop:
g} — N 8M: &) == M BA: 0) — M BE;

1 — reaxas. § — wamesKa, § — FPoMYRAA pTYTR 4 — TETMIA; § = UWCAKOBAR
CETEN: 6§ — TeEHepes; ¥ — @3na cosdila

Kancioau-neTonatops Tpebytor Goapmofi ocTopomnocTd B 06
pamennn. OT yaapa, TPeHHA, HCKPL OHH B3phiBaloTed, cnocolHb ;
oTcupesaTh. Hi B koeM cayuae Heab3A HX POHATL HAH yAapaTh T
uuM kKakpM-anbo npeameroM. [lonaswas o ayabile ASTOHATOPE
cCOpHHKA Y1anAerTcA JerkHM MNOCTYKHBAIHCM OTKPLITON  4aCTBI
(HAL3M O HOMOTH maabua, Otnyekras wena 1000 wryx kancooaeds
JeTOHATOPOE B GYMaMmHEx rHAb3aX cocTaaser 21 pyG., b MeTaAaHE
gecknx — 32 py6. CranaapTAmil  JepeBAHANA SUHE BMElLaET
5000 gancioded-aeTonaTopos. (OCHOBHElE pa3Mepul, rapaHTHAHBE
CpOK XPAHEHHA H XapaxTepHCTHKA Kancioef-1eTonaTopos npHBEs
nedsl B Tabanmax O n b : .

OruenpoBolHBil WHYP, cOCIMHEHHBA ¢ KancwaeM-1eToHaTopoM:

W
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Tabauya 5

(CHOBHBE -PAIMEPN  Kancwaed-AeTOHATOPOR # rapamTAfinef cpok Xpamesns
{no FOCT 6254—62)

e |

ik | riapymhn;ilnantp. Tun IL.[I-!"}HII::I?.]H.IHMJ

M B-A 6,8 —7.05 M B-C | 7,00—7,90

M M G, 8 7,05 M B-YTM 6,8 —=T.05

g 7,.35—7 .65 M B-¥Th [ 7, 35—7,65
Mpesesannn 1. Buyrpenunh ﬂﬁauerg 6.3—6,0 MM, 2. Paccroanme ot
gpafd AVAbUA A0 DOBEpPRNOCTH dawesxn 17—23 mM, 3. Bucota xancioas-geto-

paropa N B-A 47415 wmwm, ocraaenux 492 4. Tapantsfnuil cpox xancoun-
peronaTopa M B-A 10 Jer, ocransamx 2 roaa,

ofipasyeT 3amuraTeasHyl TpyOky (puc. 7). 3amuratennHyio TpyoKy
H3rOTABAHBAKT NEpe/l HAYaJoM BIPHBHEX paboT B crneuHadbHo OT-
pelcHHOM moMemendd, Oaud Kouen OrHENPOBOAHOTO WHYpa oTpe-
3a10T NMepNeHAHKYJIAPHO OCH ANA CHApA-
MEHHA Kancloas-AeTOHaTOpa, a ApYyrodi— F ¥
moa Yraod Aaf  YBeJHYCHHH [0JI0WagH
BOCTIMAMEHCHHS  MOPOXOBOH ~ MAKOTH.
Mecta  CORAHHEHHA  MCTAAAHYECKOTO
KamnCcHAf-1eTOHATOPA H OrHEeNpPOBOAHOND
WHYpa, o0MHMAWOT COEHHANLHEIM YCT-
poOfCTBOM, & OPH LPHMCHCHHH KapTOH-
HOIO KancoJA-AeTOHaTOPA 3TH  MeCTa
00MaTHRBAIOT HIOAAUHOHHON JenTol. Co-
riacHo TpeGoBaHHsSM npasua Gesonac-

HOCTH, AJAHHA OrHenpoOBOAHOrG IIHYpa Pre. 7. 3Bamurareavnan

doakna 6uTL He Mmeniee 1| M. [Momxwura- TpyGxa:
T OrHeNpOBOAHWN WHYD NEHbKOBLM (H- | = ©TPIok cruenposoanaro
wiypa: # — RKanceab-AeTos

THACM (XA0N4aTOOYMaKHBIM HAH  JLHA-
HEM), CCpAUEBHHA KOTOPOTD NPOINHTAHA

HETOp, & — MESTO pOchAame:
HENHT OIHEIPOROIHON miHY P

KaAHenol ceantpoi. Tlofos xennui gu-
THb TACET ¢ CHALHMM HAKAJAOM, NOCTATOYHLIM JAf MOMCHTAJRIO-
T nog#ora o0HameHHOR Cep/LeBHHEl  OFHENPOBOTHOTO wuypa.
peMa ropenna 1 cu GUTHAR OKOMO 2 MHHYT. '
AeKTPOACTOHATOPBEL 3ABHCHMOCTH  OT CROACTB
SACKTPOJETOHATOPE Pa3AeNflOT: N0 SaAMeATeHHID — 14 WIEKTPOaE-
TOHATOPE  MIHOBCHHOTO H  KOPOTKO-38MeadelHOro AeHCTBHA, 1O
MOLLHOCTH — Ha 3J€KTPOLeTOHATOPW HOPMaAbHON H NOBLINEHHOM
HHRUHHpyIoWwed cnocobHocTH; No AHNTHTPHIYTHOCTH — Ha 3AeKTpO-
gETﬂHaT[]pH NpEfOXpaHHTeNbHEE (A48 NOA3eMHWX paspaboTok;

MACHEIX M0 rasy v NLAKR) H HenpeaoXpaHHTCAbHbE,

3 SNeKTPOBOCHIAMEHHTEAL BEEX BLIMYCKAEMEIX SMEKTPOAETOHATO-
POB YHHDUUHDOBAN, 4TO Mo3DoAfer GE30TKasHO B3PHBATH B OLHOM
menu STEKTPONCTOHATOPH PA3NHYHEX THIOB.

POBOJHHKH 3JCKTPOACTOHATOPOBE MOIYT OLTH CTAABHEMH HAH

i
e 2% a5
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Tafianga 6

Xapakrepreruia Kancioaci-ngeronaropon, nunyekacmux ® CCCP (no TOCTy 6254—62)

W3 wow
e 2 =
{rmdiai) I I I | | = = =
AR AT - -
i =]
=T
measn | | (2] (2112 (o
- % S S e M
=|E =
515 3 gy e Al [
=] H
ol Ll S I U RN
F — - [
2 T e
3 IR I = = S 2
. S T R I T R
E o ™ - [t | g
= r = = [~ = ‘5 = <=
E Bl — e — — o :l
= = ]
: : gggsEE & 8 £ o
= ooocooDo O = =0
- =5 1] [ RHAHAHH H] H H H
& - s 3 [T
z ) T T TN Tl T T T &3 -]
& A Soeoos o (=] =
|8 “mao
2|8 a S== £
2| E =& S S L |
HHE R
T |5 = £4 23 24
= A=
N =
w oo 1
oo |0 |
§ e ] S R K R
H = - —
E == = o [
g g =22 =233 2, £33
=) 2 o 5 E= EEZ
= = E‘:;_- ‘:_‘ E'—Hb:
= — L ;
Eeq 28 _aX o, £E 2% 4
2< Pa EZa B 2s ESa K
3 55 =3 L8 o =23 T5F o
= = EH KE=m¥ =2 AE SLEE
B
-
=
2 2
= ] = &
=
o = = = = =] =
= Z. 5
3 o = B 2 = & =
= 2 = B - = ]
=
E = - 4 = a #
32 . = TR, = S
- S g a =
2. 3 B B = & =
<z £ & s = & =
= =
e B
£ = . Y om = G
[= b © o @ o2

meAHEHMH, 1m0 TpefoBanui saxkasunxa. JlAHHAa NpPOBOAHHKOB 3.eK-
rponeronatopos: 2,0; 2,5; 3,5 u 4,0 M. [To Tpefioranuio 3aKa34AKOB
AAHHA NPOBOAHHKOR MOXeT ObTE H3IMCHEH3. DJeKTPHYECKOE CONMpO-
THBJIEHHE 3JICKTPOAETOHATOPOB ¢ MEANBIM NpoBOIHHEOM — 1.6—
4,2 oMa; CO CTa/IbHLIM NPOBONHHKOM 3aBHCHT OT €ro AJAHHM: NpH
gaune 2,0 M ona cocraBaser 29—56; 25 M — 3,3—6,5; 3.0 M —
37—=705;35mm—42—85; 4,0 M — 4,5—9,5 oma.

SJeKTPOAETOHATOPHW He BIPHBAIOTCA NPH NPOTEKAHHH TOKA CH-
aoft 0,18 a B Teuenne 5 MHHYT.

SAeKTPONDL T O-
patTop MTHOQE®eH-
HOTO OeHCTBHA
(pec. 8) npencrasamer
coboll coeiHHenHe Kan-
clons - AETOHATOpPA ¢©
3 J1 € KTPOBOCMINAMEHHTE-
JcM H NPoOBOIHHKAMH.
OB COCTOHT H3 Meraj-
AHYECKOH MAH KApTOH-
HOH IHAR3LL ¢ TOPUOCRORA
KYMYJAATHBEHOR BuleMKof,
YaldeykH C OTBEpCTHEM,

MEPBHAIHO H BETOPHYHO HHHINHHPYIOUIHX COCTABOB, 3JeKTPODOCHIAMeE-
HHTLAH, NPOBOANNEA H naacTHKatosof npoboyrn, KyMyaatussoe yr-
AyGReHHE B NeTOHATOPE CAYKHT 144 YCHACHHA HHHIHHDYIOULIErD
SeficTBHA ero npH e3pwne. Yaweyka obecnewHsaeT GezonacHyw
TCAHOJIOTHIO BO BPCMA CHAPAMEHHA AETOHATOPA HHHUMHPYIOUIHMH
COCTABAMMH, YMCHBIIAET OMNACHOCTh NPH NEPeBO3Ke H obpalleHHH ¢
HEMH 112 MecTax,

IeKTPOROCIIAMEHHTENL NPEACTABAAeT coGOR 183 OUHIICHHHX
ROHUEBHKA, K KOTOPWM NPHOAAH HAH NPHIWTAMIOBEAH MOCTHK Ha-
HKATMBANHA H3 TOHKOA HHXPOMODOM, MAATHHO-HPHAMEBOH WAR pexe
ROHCTAHTAHOBOH NPOBONOKA AJHHOR N0 5 MM H AHAMeTpOM OKOdO
0,025—0,03 mm. ConporusieHme MOCTHRA HAKAAMBANNA Koaebaercs
or 0,7 o 2,0 oM B 3aBHCHMOCTH OT AJHHE H MaTcpHaaa HHTH Ha-
Kanumanud. Ha MOCTHK HaHOCAT KanJio BOCHAaMeHHTEIBHOLO Co-
CTara u3 AByx cnoep. [lepshifi caclt npuroToBIeR U3 cMecH poaa-
fiCToro ceuiua, Geproaetonoii conn (mo 50 mec. u.) ¥ kaes (4%-
HUA HHTPONAK); BTOpOl clofi — H3 78 BecoOBHIX yacTed Geproae-
TOBOH conn 22 BecOBLIX 4acTell fpemecHOro yras, CrieHBaommm
BEIECTROM cayMHT 26-npomeHTHHll BOAHLE pacTeop oOMYHOO
CTONADHOrG KACA.

Hasnauenne saextponocnaamenntean coctonr B toM, uTo npH
MPONYCKAHHN 3JEKTPHYECKOrD TOKA MO MPOBOXHHKAM NPOHCXOANUT
HEHE‘IJ]HBEHII{: MOCTHEA, BCASICTBHE Yero BocnaaMenseTcd coOCTaB
HAILTH, OT KoTOpoil BapWMBAIDTCR MEPBHYHHA M BTOPHUHE cOCTABR

AETOHaTopa. XapakTepucTHKaE 3NEKTPOACTOHATOPOE MrHOBEHHOTO
AeficTeus npHpenena B Tabauiue T

24 Y, 3akoa &

Pre. 8.

HEIIIZI'F}'IHIIIH MICKTPOLETORATODA
MrHOBEUHOND AeficTBNA:

| = rpawza; 2 — verpia; 4 — woamavwox: 4 — aapg
CHMLE; § — [HeAKOEaf CATHA: 6 — aaskErateanmsl

cocTan; § o— AMEETOROCOASMEINTEAL, & — nNAACTE-
KaToann npodga

av



Tabaia 7
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9K — BAACTHYHOE KPer-
6. Maoanipe #idW SICKTPOACTOHATOPR MapEh

@ HE Wenn 05, @3 cTAIN
'E-.'I{*I-.TW.TI,EWIIET'I:IP{I MAapEH

3. Ouamerp mua

MoctiE  sacktpoacronatopa 3L-11 maavedo-lepaase-

M e - a?

7.

HMeCAAA B MOCTAX, ONACHLXY MO Taly H NbLAH

i
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MuHHMATEAKA HM MyAaks BOCHI MEHeHER LM

ropos (kpome 3.C) 06

—  [OANXAOPBHENA OB,

5

It MOCTAHA. 2

Beaonacnwf Tox 0,18 a.
0,7 m-cek-a%, AR OCTANBHLX SACKTPOAETOHE

2/1-8-37C xaonwaTobyMaman,

AHAIHAYNAKTCH AT 1
QCTAALNEX

WECTHOS KPCnAeis

Mpumewauwnn: 1, 31 — npe

BEAF, OCTANLULX — HHXPOM.

JACHAE AOCTHRES, HWE —
Aymenof 06 mmM, 4,

! }?ﬁ
e b

Pure, 9. Konerpysuna SMEKTPORETOHATOPA SAMELTCHHOTO AeRcTEia:

I = ruaesa; 2 — totpma; § — Eoannuox: 4
3 a: { — B3HA CBHHiE; § — mes-
ROBaN OETHAE: F = SAEHFATEALH KA lDﬂCI'HHE ¥F - SACKTROSNASMEANTEA B
# — nancTUEaTOBAS npodua; [

# = ZAMELANHALAN CocTam
DICKTPOACTOHATOP3AMEAJEHHOT O AeHCcTBHSA
(pic. 9) OTAHYAETCA OT SAEKTPOIETOHATODA MIHOBEHHOND NeficTRNS
TEM, ATO MEMKIY 50EKTPOBOCH/IAMEHHTENEM W MEPBHYHMM HHHLHApY-
WILHM B3PLIBYATHM BEWECTEOM BOPECCOBAH CTOAOHK 2aMentsio-
uero cocrana, Kak Toabko HAKATHTCH MOCTHEK HAKAJIHBAHNA, Kanjq
BOCMAAMEHHTEABHOTO COCTABA BOCNJAAMEHASTCH, OT €& BCNHIIKH 3a-
FOPAETCH  3aMEANRWNA COCTaB, KOTOPHR BoadeficTByer Ha mep-
BHYHOE H BTOPHYHOE HNHUHHPYIOUIHE B3PMBYATHIC BCLIECTBE H Bhi-
SHBACT BIPHE 1ETOHATOpA, Bpess 3aMeldeHHm onpesenseTca Bpe-
MEHEM Cropania 3aMelJAmIero COCTaRa H 3ABNCHT OT NAGTHOCTH

H‘ AAHHE  CTONOHMKAE 3aMelJdoulero cocraea, Xaparrepucruxa
a.JEHT%ﬁ.ﬂ.ET{}HaT{}pnB 3aMelNeHHOro AeHCTBHA NpHBeaesa B Tal-
JIHITE 4,

SNCKTPONLTOHATOPE, HE3ABHCHMO oOT cBOficTE FAMEATenHn
BIpHIBAKOTCR GE30THAZHO OT MOCTOSNHHOTO ToKa cHaoll | a MnpH no-
CICI0BATENLHOM COSAHHEHHH H OT NEPEMEHHOro Toka cuiofl | a
UpH TapanaeabHOM coedMHeHNH. [Ipy nochaesopaTenbHOM COeTHHE-
Hil CHAA MepeMesHoro ToKa AoMxHa OHTL He MeHee 3a. CoBMecT-
HOE NpHMEHEHHE 3JEKTPONCTONATOPOR ¢ MEANHMH M CTAZBHBIMH

UPOBOLaMH B OAHON LUENH BOIMOMHO TOJBKO I
PH NOCAELOBATENL-
HOM COOLHHEHHH.

o A CO CNCUHA/LHHIMH KOHTAKTHBIMH 3amuMamu (MPTY
41—63) aan HapemEOro coeaHHeHwus NMPOBOAHHKOE NPH MOHTAHE
BIPEIBHON UEeNH, KOTOPHE NpHMeHAIoT creaywmuM olbpazom. pa
i:qﬁme}mmx NMPOBOANAKA OT ABYX 3JeKTpoAeTOHaTOpOB (puc. 10, a)
¢ c‘E& ;HBamT MEKLY coO0fi ABymA-TpeMs BHTKamu  (puc. 10,6) u
> A1 B oTBepcTHE samuMa (puc. 10,B), KoTopumifi satem
ul;g:nym nepernGator Ha 180° (pme. 10, r1). SaexTpojeTonaTop
e THnos (kpome I]1-8-3M1C) BOAOCTORKH, TaX KAK H3rOTORIS-
TR TeDMETHYHEIMH W NPEIHA3HAYEHH 174 BIPHBHLIX paGor &
g}-‘mx H obpofHeHHWX MecTax. [Ipn npaswashom oBpamennn
x.‘]eu'rpr_m&muampbt BCeX Mapox OesonacHel. apantuiinmil cpok
Panenus ux 1,5 rona. [Npu xpancunn cobime 1,9 ruaa saextpoge-
2 L e &4



Tatauya 8
XapagrepucTHEA SICKTPONETOHATOPOD 3AMEAICHHOTO AEACTEIHA

" UnTiask
Magpka Hesaep P Rassam— ik :
RACKTPOLETHERTORA A%k 0L BEHEE ey | T 1] -n;;-&-nm_,
| 25 =
2 ol - EO—131
3 ‘5:"3 --
21-K3 4 1 EH
5 150 =
(MPTY 30-=6G2) ] 250 i
la A5 —
2a 70 .
Ja 110 -
M-3A 7 L 0.5
(MPTY 3-0—62) 8 - nis
9 = 1.0
10 —_ 1.5
11 — 2.0 138—162
12 -— 4.0
13 — 6.0
14 - 8,0
15 _ 10,0
AN-K3-15 1H | ] —
(CTY 79-1389—064) 2H 50 =
aH 45 —
4H 60 — 133—139
5H 75 i
6iH o0 =
[4 105 =
5H 120) o
IN-K3-TTM-Z5 1T 25 -—
(MPTY 3-192—64) 21 ol — 107 —142
30 ) —_
411 100 —
O-K3-11M-15 1nm 15 -
(MPTY 3-192—64) 211M 30 —
31M 45 - 107 —142
4T1M GO _
SM 7 —
GBIM a0 -
M 105 -
ariM 120 —_

Mprsesannn, 1. MarepHad MOCTHEA NIRAAHBANMA HHXPOM, AMAMETD

ero 003 mm.

9 Wapam wrexrposeronaropos 3-K3; 5/-3]1 B3 mean © noaRXA0pBUNA- :
popofl  pzoqaudefl. DeTaibHmMX 3ICKTPOAETOHATOPOB — HI MER HIH CTaAH =

NOGHXIOPBHERIOBOA B3oanwtefl, feamerp miaw (U5 s

3. Tpeaeasioe CONPOTHRICHKE SACKTPOACTOHATORON 9J(-K3, 3031 coctae-

anet 2,0—4,2 oma, OCTAIBHMX SMEKTPOACTOHATLPOD € Melkoll Hanoi 1,6—3.8, ®E,

20—4,2, 5%, 0 cTaauiiof 2,9—%9,5, MK, B 3ABHCHMOCTE OT AAHAE NMPOBOAGH |

(MK, 3 — HKpel/eNHe HMCCTHOE H SARCTHUHOE).

4, Bpems cpabaThlBasuR SEXTPOACTOHATOPA 30-B3 a0 12 mjfcex, oerain- -

umx 2,0—4,2.
5. Besonaciwh Tox sackTposeronatopon 0,18 a.

6. Hunyase BOCAJIAMEHCHHR  SJPKTPOAETOMATURY 90-30 cocTaBafeTr

0,6—3,0 m-cen-of, OCTAABHHX = 0,6—24.
40

TOHRTOPW AOIMHE OHITL NOBTOPHO HCOMTAN :
Gopanuam [OCTa 6454—62, TOCTa Eﬂﬂg__hé;’:'mﬁ?‘”ﬂﬁﬂﬂm
TeXHHMCCKHE YonoRuil,

JeTOHHDPYIOWH#
wHYP (pwc. 11) npu-
MEHHETCE KK CaMOCTO-
ATEABHOE CFIE;'J,CTBD
pEPEBAHHA H B EAYECT-
e AyOaHpywilero sae-
vMeHTa (mpR saekTpHye-
CHOM B3pPHBIHHH) npH
MACCOBBX B3puBax Ha
BROPOC H NpeaMazHaueH
AAA nepefayd H Bo3Gy-
#aeHHs peronmauuu BB.

CepauesnHa neToHn-
PYIOLIEro WHYPa COCTO-
HT H3 BLICOKOGPH2aHT- o : § ¢
IEIX NPECCOBAHHEX HHH-
unHpyioninx BB (Terpn-
Ad, TEKCOreHa HAH Tpe-
Mydell PTYTH), HaBECKa KOTOPHIX cocTaBaster 12—13 r wa | M wuy-

f'i Onne’rl{ﬁﬂﬂ&TDHprmﬂlem IHYPa TPEXCAOHHAA XAON4HATOOY MaH-
V4R, CPEAHHN W Hapy#iui cJolf NOKPHBAWT BAArOHIVAHPYIME

Tpe-
nefcTBYIOULHX

Puc. 10. Cocansenda npoponos smex-
T]JI}JIETDHHTHFL‘IB T NOMMOLG 2aHHMA:
F—& — OoOCHCAOBATEALNOCTE CHepalERR

Pre. 11 Deroun P

0 : pyranRi wAyp:

I = WIARPYRMER ofonouka; 2—4 — canpaanumc ﬂ.i"‘l_lltl:gTh,l.': 5 = copauen:
mEypa (TAH); § — panpasasomme wATH o

;ﬂacmﬂ. npedoxpanAwiel BIPHBYATYI0 CEPALEIHHY OT YBAAMHEHNR
| MexaHiueckux nospesnenuii. TIpn Hapyxuoii TeMnepatype chbi-
wie +30°C cetit u3 AeronnpyounX wiypos (IWA n [IIB) nomx-
B NPHKPHEBATLCA OT ACHCTBHA cOMHEUHBIX ayueit. Jletonnpyromi
WHYp nerko H GE3ONACHO PesaTh OCTPHM HONOM

BOCHE. Ha AOepesAHHOH
XAPAKTEPHCTHEN de
ACTOHHPYIOUIHX WHY v
Nl 9. Pyt YPOB npHEeieHm B Tal-
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Tabauya 9

42

XAPAKTCPHCTHEA ASTOMHPYIOUINX WNYPOE {no TOCTy 6196—68)
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MpaMmevwanne OI-A pueer Genwfl user ¢ oanofl AR ARYMA KPACHHME

oeTansiue saped JILT ament kpacHuil goet

HHTAMMN,

(pne,
DapantensHoM u

HEro WHYpa NPHCOSAHHAIT K MATHCTPAAM
Cocauusmior Memay coGofl BHAKIAAKY M

Wero waypa suaxp

APaHHTL ACTOHHPYIOWMHA WHYD PEKOMEHAYETCA B CYXOM MecTe,
AWHILEA OT JAeHCTBHA NPAMEHX CONHCUHBX Jyyell H BWCOKON TeM-
nepatypH, oGeperas or peskdx yaapocs. [Jeromupyiounfi waYp
nocrasifercs B Oyxtax no 50 M. B oanou CTAHAAPTHOM SIUIHKE
noMentaerca 12 Gyxr.

M8 HHHUMHDPOBAHHA 2MMHAYHO-CENHTPEHNLIX, HHTPOrAHIEDH-
wosulx BB netomupyiomufi whyp npumensercs Ges Kancias-gero-
natopa. C neawwo yeroftunpoii deronaunn sapaios BB B Goesux

BEOIAT ACTOHATOPH H ICTOHHDPYIOIUHA INHYP, KOWeW KOTOpPOro aa-
BAILIBAIOT B HOMIAKTHHA y3ea.

Puc. 12, Cxemu coenmmchia

OTPEINOBE  METONHPYRIILEX
[WHY POE:

Lochaew: (i _r AP AEEALIOE;
oy H HAM CKBYFHHa; == YICA HE [eTomE HLErG HiHY-
pa; 3 — szapma BO: 4 — gamcwne-meTonsTop: § -P}IHE:@mm :':I.-n

}1‘ — MiCAenoRe TCAKIDE; 8 — NYyYHOmoE;

AETORBPYIGLUIET D Wnypa; & — CcOCTRpHMTEIH MY AETOHH Iy

WHYpa; 7 — OTHEnPOSOANWA MHYD: 8 — H:Pmpﬂnhlluﬁﬁkl

HY ACTOMMDYHARESO muypa: § — MecTa COGANEEHEA KOWIEREKGH

DETOMMPYICINErD Wiiyfa ¢ MArRETpaasuof AwmHeh ([cTpeaxaME no-

KA3aHO uanpamnekie SeTomanmoincedl monmul: W — lapax npo-
crefrnx BB Tuna nraamsTa

Cywectsyior Tpu THNa coemuHennus AETOHHPYWOUINX

MHYPOR
12): nocaegoeateabHoe,

napaineabHoe B Ayyxomoe. [Ipu
MySKOROM COCIHHEHHH KOHUCBHKH IeTOHHPYIO-

HAH OTpesKH WHYpa
A BHAKDYTKY NOL OCTPbiM

(Puc. 13, a, 6) wan npAMEM yraom (pue, 13, B, r). Mecra conpu-
ROCHOBEHHA WHYPOB OORAZHBANGT HioaHpylowedi aenrtofi. Ha pu-
C¥Hke 14 noxkasaHo

H4CTO TNPHMEHAEMOe CoelMHEeNHe AeTOHNHPYIO-
YTRY, KOHUCBHKH M OTpesks AeToHMpYyloLiero
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wHypa A0AHHE OHT : i
coelHHeNB TAKAM obpa-
30M, 4To0H HX TOpUH
GLIAH  HANpPABJEHH B
CTOPOHY ACHCTBHA ACTO-
naunonsoi poaus. OT- 8)
pesKH  AeTOHHPYOLWCro

WHYPAE AOAMHB J0BOAL- .

HO [JOTHO NPHIETATD - f
APYT K OPYrY H K Marud-
CTpanbHOMY IHYPY, 4TO ;

A

obecneunsaer 0(e3oTKas-
HoeTh n3puBannA. Bo
BpPEMA MONTaMKa CeTH
nocje BEEIEHHS IHYpa
g 3sapay BB ne pe-
KOMEHIYETCA WHYP pe-
FdTE HOHIOM,
[IlupoTexunuye

E IAMCOAHTER
{,:I '::H { He 15] nDHMe- Pue, 13, CxesMp cOCIHMERHA DCTORHPYHEILETS
p P P WHYPA © MarucTpasiol anumed:

HAKTCA LA CO3NAHHA o &6 — nom u-r'rlunml: Fraom; &, & _b O3 ARAK KM
5 s Eid A
MHAAHCCKYHAHBIY  38= | _ orncaok) AtTOHRDYWWSr mEYpS:; 7 — wMarm:

i : - : FOREPYHALERS Muypa (CcTpeana-
METLREHII SRR PaRns i?'.ﬂ:h;:."'ﬁ..“&h -::Fru:'e u'::'rm:a HOHAOH 3t
WM ACTOHHPYHOMHM

aT WHIATODNA)
wnypos. [laporexunnue-
CHKHE FAMedAHTETH {.EI.HTUHET.LHGHHHE P'E.l'lf.‘-.:l MO3B0ARINT COIAABATL

3aMeNAeHHA HA MATHCTPAJBHEX AHHHAX ASTOHHPYIOWEro WHYPa Kak
A5 CPYNMbl 3apAA0B, TAK H ANA OTASNLHOrO 34pHia. Baaroaapsa
K3 sapaaw BB s3puiBaioTea B ONPEeIeAeHHON  [OCACI0BATEb:
HOCTH W 4epe3 onpeie/enHule WATepRaAL npevcti. [TnpoTexnuyec-

75 -~ Zew ,

I

Puec 14, Cxesa COBINHOUNHA ASTOHUPYHAICTO WOWYDA BHAKPYTKY:

Has nethn H3 ACTONNDYESIHGTD [mEypal 2 — OTHI0N AeTOREpyiowent uinypa
(cTpeskell NOXAI0HD NALPARAERAE AeTOHAANOHHON BOARR

I — marpctpadb

44

koe AeTOHalUHOHHOe pene K3JILI-38 (puc. 15, a) coctout na Gy-
paminol TpYOKH, concpsaulel s cebe avMeanatomnufl snesent (xan-
CHO1b-1ETOHATOD H NHPOTEXHHYeCKHH  3aMenantens). [TupoTexHnye-
CKHH 3AMELIHTCAL NpeacTapifeT cofofl MeTaniHueCKYIO rHAB3Y co
CAEUHATLHLIAM  COCTABOM M3 OKHCH MEIH H ANIOMHHHeBON nyapLl.
[p# NOMOLLH AJIOMHHHEBBIX Koanaukos (4) no obenw cmﬁm:a.\l
TpYOKH 3aKPENJRIOTCH ABa OTPe3Ka [ETOHHPYIOWETo wHYpa (9):
oaHH AanHoR 320, a npyrofi — 150 M. .

A

o R

=l ol

-'-"-."-.-" T . e g
i e i i i A

Pre. 15, Cxesa MHPoTeXHRTICCKAR 3aMeLAnTencR:
a) KROIN-R%: A) E3OIE-A2—3-
| = makoseunme; F — BIFYQ LETOHERY : ;
- ¥ i FHOIRHAL § — BTYIKa; = 2
§f — BamMeASMTCAL; § — HANCKAk-LeTOomaTop: 7 — njj:i:.ml:yﬁnu||:§:Guiﬁ.£3‘:a?-*:ai
TPvlia ueTaANHICCEES gy !

Cpes KopoTKoro OTpeska JeTOHHPYIOLICTO IWHYpPa BCTABAEH B
KANCHAL-1ETOHATOP. 3aMeN MIOUHA 3AeMEHT 3aKpenten B TpyDke
(PrKcaropom, Memay ATHHHBIM OTPC3KOM WHYPE M KancioaeM-ge-
m?a'lj':apm: C 3AMEMINTEAEM OCTACTCH MYCTOE NPOCTPAHCTBO M-

¢ 100 wm. Ha nosepxmoctn OyMaKHOR rHAb3H vepHO KPackomn
HAHeceHN CTpesiKa W UHPPL, YKasWBAWMHe HanpaBiende neToma-

UHH pene W BpeMa 3aMelicHHA B MHAJHCEKYHAax. Peae BxmwvuawTt

inﬁéﬂirpﬂ B CCTH AETOHHDYIOWEro WHYPAa B COUTBETCTBHN €O CTped-
. YE&3uBaloUuleli Hanpaeaenie AeTOHAINH,
£ l‘llnp_m'remmqer:mm saMeannteas K3AMI-58 (BTY Me 916—G60)
NYCKACTCA ¢ YCTWPBMA CTYMEHAMH 3aMelaCHHs:
SaMeLIeHHe, M- CCK. 10 20 25 50
436poc ppeMeHH cpabaTHBAHNA, M-ceK. +4 =5 £7 =T
pHe u??mx""”ﬂﬂﬂt pefie AByCTOPOHHero neiicTeua K3J111-62-2
- 19, 6) npeacrasasior cobofi Merananueckyio TPYOKY AAHHORA
H dnaseipom 7,1 s, B KOTOPYIO nOMeWeHw 183 NpoMexRyTou-

43



HEIX KOAMATKA, 1pA NHPOTEXHHYECKHX 3aMeAnHTeAd H ABa Kanclo-
Af-leToHaTopa. B ofouXx konuax TPYORH 3auIEennEHu OTPE3KH
NETOHAPYIOLLEro WHYpa AaMHOR 10 950 mM. Peae penycKaeTch
Tpex CTyMeHell 3aMelmeHHs, OTAHYAIWNXCA UBETOM CpesHeld uacTH
TPy OKH:

P}EEH[‘MEHHE, M CEK. 10 20 35
Pas6poc ppeMeHn cpafaTbiBamius, M-CEK. +4 45—6 =7
Liset cpenneil 4acTH TPyOKRR Kpacuwft uepHuil seneHblil
Hanuuue ABYX Kancioieil-1eTOHATOPOB B peae ofecneunBaeT

(Gez0TKa3uy Mcpenayy JeToOHAIHHM B JwboM  HanpaB/JCHHH.

K3/11-62-2 paccuntansl Aad paboThl npH TeMnepatype -+ 50,

—30° C. OHi HOpMaJdbhO CPalaTHBAKT NOCJAE ABYXUAcOBOM BHAEP-

WEH B Boge Ha rayfune | M. [IyTem nocaeloBaTedbHOrO BRIIOUCHHR

peae MOTYT OuiTe MOAY4elbl Aw0Ee HHTEPBAAR saMelaeHnH,

Ha pucynke 16 mokasaHa cxema KOPOTKO3AME1NENHOro B3PEIBA

3aps10B LeTOHALHONNEM pede.
o cpanHeHHid ¢

g 1, SACKTPOASTOHATO pa M H

s
i f : o KOPOTKO3AMEMIEHHOT O
),'1 1 L; neflcTBHA  AeTOHALHOH-
HBle pene HMET cie-

AVIDLIIHE npeuMyLIECTEA:
Pue. 16. Cxesa pacnoagaenin LeTomaun- MNPOCTOTa  BHOOJHEHHH
OHHHX péte  NPH MACCORWE BIpHBax CHBd- MOHTARHEXY PHE'UT. HE=

WHHEHHY 3apAaon. KA aeTcH ONACHOCTE

I — marmcTpaasnul SevonMpywaielt mnyp; T — me-
Tomaumounce pee; 3 — cKpamnma; 4 — orpesox @ NPEHIEBPCM € H H W X

AETORFPYULEND IHEYPES § = 3EWHTaTEALEAA THYELA EEPHB{'B 0T ﬁﬂ}f}“ﬂam.
WHX TOKOB, MOAHAHA ra-
paHTHS B3pHIBA 3apAA0B B 3alaHHON OYEPEAHOCTH, TOrAA KaK NpH
IpHMEHEHHH 3CKTPOAETOHATOPOR KOPOTKOIAMELNEHHOTO NelCTBUA
BRIOYEeHHE B MAarCTpajbiylo JHHHIO HeHCNpaepHOTo AETOHATOpa
WAH JETOHATOpAa ¢ APYTHM HHTCPBEAJAOM 3aMel]CHHA NPHBOINT K
Hf:p],.’l.uEﬂHlﬂ DEIE:]:IIE..‘]J{IEI'ETH BAPEIBA MJH K OTHd3aM BCACIACTBHE YTes
KH TOKA.

O ¢HOBHOM HeAOCTATOK ACTOHALMOHHWX Pei¢ — BHICOKAA CTOH-
MOCTE [0 CPABHEHHED C APYFHMH CPCACTRAMH KOPOTKO3aMeIdeHHOro
papwpanns. Otnycknas uesa 1000 wmr. K3JUI-58 — 245 py6.,
K&Flﬂi-ﬁ?—?—]ﬂﬂ pyG.

Ordenposodnuii wAayp (puc. 17) cayxur aas nepe-
AavwH 3a ONpeledcHHBA MPOMEXYTOK BpPeMeHH HCKPOBOTO Jyd4a
Kancioio-1eTOHATOPY HAH nopoxomoMy 3zapaiy. OrsenpoBoiHR
WHYP COCTOHT N3 XA0oMqaTofyMamHON ONAETKA ¢ FHAPOHIONALHOH-
Hoil mpocaoiixofi M cnado CHPECCOBAHHON CepAUCBHNLI H3 3eped
awMuOro (mEyponoro) nopoxa (78% ceantpu kaanenod, 12% cepsl
W 10% npesecHoro yras), cKBO3b KOTOPHI NPOXOAHT HANPaB.AAIO-
1aA HETH, BAamHOCTL nopoxa He Aonxua npesmwats 1%. B sa-
BHCHMOCTH OT FHAPOHIOAAUMN WIHYPH PasaHyaoT: OrfenpoBOlHHA
achansTaposannsii — OLLUA, oruenpoBoiublf asofiHof acansTis

4G

=
'\

)

1
d
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|
[ =S
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T
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CERGL

—ten 1]

b

3 -

Puc. 17. Paspes OFHENPOBOANOrS Ordypa:

I' — awigEme onnertse 2
, — HANPaBIAKHIARE HHTL: st =
CTHRCANA CHONOTKE; 4 = Muyposod rmw':rJ e

popadibii — OIIOA, oreen
Ao ' POBOAHEIH © NASCTHKOBRIM NoOKpH-
paﬁgﬁaﬂ:fr:]:ﬂ;n{?;rﬁm E:}é‘:ﬁ;pﬂ:ﬂﬂ,l”hiﬁ WHYDP NPHMCHAETCA HA BIPLIBHIYX
I X YCROBHAX, acaasTHpOBAHAMA '

| s OrHenpo-
:;::1::; LL:F!I:!'F — BO BJAMHBIX H CYXHX YCAMOBHAX, LBONHO ach&H:]-
uaEI: bHﬂrr]{ra; [:;H_ B MOKpBIX smectax. Cpenanss ckopocTs ropenns Hop
J WHX OFHENPOBOAHMX WHYPOR : K
i ] YPoB cocranaser | cm/cex,
tabanue 10 npusenena xapa KTEPHCTHKA OTHENPOBOIHLLX mH}fpa:

: Tabauya 10
APAKTEPHCTHRA OTHENPOROANMX WHYPOR (no FOCT HT0—70)
I I
| B 3
M pica J"H.!Pﬂum':!ﬁ:ﬂmﬂ 'ﬁ- gg MaTopuna Hap . I pscHcEye EEE
i, |3 E HOMD mOKPHTEE | B cpene e B
=% | =8 | [ S288
ol
UA | Achaserupopannoc| 4,8—| 3 Boaonaoanpysw- |Baasnof |
3,8 Wafd MacTHRa, |B cyxof
oA taon 3 onyaperHan
o¢ achase- | 5—6 i |T
el 0 e Eggiﬁ:;alllr;nm 5
LY a0l
Ot 5
Maacruxonoe —b 3 |Maacruxatmas |To we .
Macca

Orgpe
S05°C. o usecarne commanin Eh v nyear +45 1o
: YHHWX obonoyex g Gy
E;3ﬂ@éﬁeﬁé'cﬂFxpEHEHHE OTHENPOBOAHOrO WHYPA npw re:.-:nep:;;;fz
. CANHWMHE npasHaaMH  GezonacHooTH
H: NPH  BAPEIBHK:
Palorax u F'OCTom 3470—55 NPEAYCMOTPEHO, 4T0 |sppmm Enp&uﬁ:

OTpeaxa orue
| NPOBOINOrO WHYpa AauHoR 60 cu
Metce 60 u He Gojee 7O Cek, A

47



Mlan 3aHTaHHA OCHENPOBOANOTD WHYPA HCNOAL3YIOTCA  Taek-
wHe GATHAN H 3aMAraTeAbHLE NaTPOHE.

Tnewmuf ¢ HTHAL npelcTapaneT coboll MydOK JAbHAHLLY
HAH XAOTYATOOYMAMHHK NPONHTANNEY CETHTPON HHUTell, 3AKTIONEH-
HEX B MAOTHYW XaonuatobyMmasnyr OIIETEY. PHTHAL 3aMATawT
CIHYKON, MOC/AE Yero of TJEeT ¢ ONnpeacfeHHod CKOPOCTLIO. B Tab-
anue 11 mpuBeleHa XapakTepHCTHER TACKOLLHX puTHALH,

Talbaeya 1
XapakTepHcTEKd TASIOURY TSR
| |
Bpcsd TAHHA OTHONKE
Baa dmrian { Muduerp, My e Mg

MHH,

M la apanuoR, N 16 xrondato-
Gyumameni
M 2 xaondaTobyMaKHER

| He senes 6 25—30
| gii=cl 37—62

Jamurateqan OTHEeNpPOBOAHOrO WNypa A&IATCA
#a TPH FPYNOL: 3JACKTPO3ANKHIATENH OrHENPOROAROID LWHY P&, ek
TpO3aKHraTeNbible NATPOHH H S&MHTaTCAbHHE natpone (Tak-

auua 12).
Tafauyga 12
XapaKTepHCTHRA BAEKTPOILMHTATEABHEIX H JAMHTATEARHBY MATPORGE

LEena 33 000 wr. naTpoieds
;EI"::ifmm:;tui:Emil BryTpeimii Baacata, mu n Tape, pyd. :
HOFD W ol e : BACKT ikl sm-
Talg'll.lH“l | kR
1— 7 16 50— 60 136 42
=12 o4 — 141 43
13—19 a0 Th— 80 130 48
20—27 s 4] ah— 90 154 hl
o 43 S0 —10x0 1640 | 23

Mpusmesanne. CocTap NOPOXOROR JCOLINKA CACOYIHUER, MPON: KIHH-
poas — 9—9.5, napaus — 4.5—05.0, auMHER nopox — 85—80.

JNeKTpPO3aAMAraTeNn OrHEeNpoOBOAHOIO WHY
pa 33-0l1-B (ONTY 76—61) (puc. 18) npuMeHAIOTCH AAf NOA-
WwHraRHS KaMA0TO B OTASABLHOCTH OTPE3Ka OrHenpoBOIHOTO WHYPAE
B CYXHX H BAAMHBIX MECTaX. [Mpumendores npn  HoaboM 4HGAE
nocAel0BaTeAEHO BIPHBACMEX 3aPALOE, KOCAA € NMOMOUILHE 3ACK-
rpq}gamurﬂ*re:mi[ BAMHrawTCH !'.I-E.‘EI.-‘EH"H!.{J.F[ JAAHHE OTPEe3KH OTrHenpo=

EDAHOFD MIAYPE, PEryAHPYOlLHE NOCACAOBATETRHOCTL cpalaTwBa-

HHA 3aMHraTeNpliblX MaTpoHOB.

DACKTPOSAMHTATEAD COCTOHT H3 3AMHIATCALHOTO Y344, MeHoH
THAL3E H 3JEKTPOBOCMAAMEHHTCIH. 3amuraTeabneil yaea cOCTONT
H3 OCHENPOBOIHOTO WHypa H NpOMEARYTOTHOTD BOCTINAMEHHTORS
(15 Bec, 4. CHAHKOKAJABUHA H 85 Bec. 4. CBHHUOBOro cCypHEa). .
B reabsy © ualleyxoil co CTOPOHH 3aNaALHOMO OTBEPCTHA BCTAD- -

48

Pue. 18 3aextposamiraTensuas Tpyhka S3T-2:
I — rHakan; & = orMen sy EmEYE J — sausevka;
' 1 S 3 i 4 — K E: § — -
FHBANAA; § — MPABGL; § - npabka; & - EdgbEa; § — m.m.mﬂmﬁum :ﬁ:: l:;“_
FaMEraTeasnwil coctas; IJ — HUTpDAAK; [ — pepesaTouMmdl COCTAE. g

aawT saextposocnaaMennteas 3M0-K3: ¢ apyrofl croposs raab3n
BCTABARKIOT [0 YNOpPa ¢ Yallevykoll orHenpoBOANLI WHYP, cpesaHHLl
non yraoM K och. CpabaTeiEaeT sAeKTPO3aKHraTeab OT NOCTOAHHO-
ro TOKa 1 @ u nepemennoro 2,5 a.

¥NakoBWBaWTCA saekTposamurarean no 20—40 wr, B KapToH-
libie KOPOOKH, VRASAKBACMEE B [ePEBAHHLE AIHKH.

JNeHTPO3AMHIaTENbLHME natpouw  33[-b
(OIITY 74—61) (pue. 19) npeanaznadeHH 447 NOAKHTAHHA OYYKA
OFHCNPOBOAHLX WHYPOB B CYXHX M BJaMHBX MecTax NpH rpynno-
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Puc, 19. Fazpes narpona saektposasuratenn 33[1-B:

P — reabss; § — BTYARA] § — SICKTPOBOCTASMCHNTENb) § — COCTAS 3REHFATEALICME:
£ — lmHypl OTHENPODOAHR. :

Ly

BOM 32)KHIaHHH, 370 OyMamHEe THAB3IB, ¢ OAHON CTOPOHE KOTOD-
E-'I'Eﬂx HAXOAATCH 3NeKTPOROCIAAMEHHTENE | Jenellka 3amHrarelib-
Oro cocraga, K KOTOpPOi NMPHMBIK2IOT OTPC3KH OrHEMPOBOAHOMD

UHypa. Jlememxa BoCHIaMEHSET
i ] CH OT HaKaJHBaHHA npo
WIEKTPHUHECKHM TOKOM. e
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gatuudoan, 10% napadusa u 85% awmuoro nopoxa, [lyuox orue- = 3 Eé
NPOBOAHEIX WHYPOB, BBEICHHLIX B THAL3Y NaTpoHa, KpenHTCA cne- E z
UHAALHEIM 32#HMOM, HAH THAL3Y NepeBAssiBaioT wnaratoM. [lpw 2 - ;E;ﬁ
BOCAAAMEHEHHH COCTABA OT MEPBOHCTOYHHKA OAHOBPEMEHHO BOCHAA- ) o |RE=8
MEHAKTCA KOHUHW BCEX OTHENPOBONHHX WHYPOB, KOTOpHE nepciannT ‘E i
OroHp MO KAHAAY NOPOXOBOI CepAUCBHHN KAMCONeM-IeTOHATOPOM, E | 2
HIHHUHUP YIOWHM Kamaui sapas BB B or1enbHOCTH. i 5 i
3amuratearnne nartpouw 3[-B (OITY¥-75—61) =
NpeaHasHayaoTca AIH MOLKHCAHNA C NOMOWLI OrHENPOBOAHOIO g i
WHYpPa Ny4Ka KOHWOB OTHenpOBOAHOND WHYPA 8 CYXHX H BAAKHBEIX I
MecTax MpH OrHenoM Bipuisadui, OTanyaerca OT SAEKTPO3aXHra- £
TeALHLIX MATPOHOB TeM, H4TO 444 BOCHJAMEHEHHA 3aMHraTeALHOrD -] [
COCTABA BMECTO WIEKTPOBOCNAAMEHHTENA B HEM HCMOAL3YIOT OTpe- = | =8
30K OPHENPOBOAHOTO WHYPA, KOTOPHT 3aMKHraeTcs TARIOWHM QUTH- =
AeM  HAH  SAEKTPOOrHeBWM  cnocofoM  (3JeKTpo3a:HraTelbHOMH
TpyOKOi). 0g/1-WH-nAY

HcTouHHKH TOKa 1AaA 3JEKTPOB3IPHEAHHEA
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B kauecTBe HCTOMHHKOB TOKA HCOOJL3YIOTCA B3IPHBHEE MAalIHHE,
Gataped H3 AKKYMYJATOPOB HAH IEMCHTOB, MEKTPOOCBCTHTENEB-
HLlE HAH 3IEKTPOCHAOBBIE JIHHHH.
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EFUJE‘-L]TBFE.‘T UETHpE THNA B3PBBHBX MalUHHOK. AHHAMOXICKTDH-
HecKHe, MAarnHro3eKTpHYCCKHE, BBHICORKOUACTOTHEE H KOHACHCATOR-
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Hue, B Hacroswee spema nanbonsiee pacnpocrpaHenie noaydHIH
KOHACHCATOPHBIE H AMHAMOIJEKTDHYCCKHE BIPLIBHBIE MalUHHKH.
B koHIeHCATOPHBIX B3PHEBHHX MALWHHKAX HCTOMHHKOM 3JCKTPHYe-
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cKOf SHEPril CAYKAT 3apikeHdbfl KOHACHCATOP, KOTOpHfA 3apd-
#aetcs HenocpelcTsenuo or uHaykropa. [MeiictBHe Komnaencatopa

I [

2.4
—10

00
10e2

Kongencatopiide MHIVHTHBHME

BIPMEBMEX MaWNHOK OCHOBAHO HA 4pe3bmvaiing OecTpofi (B He-
CEOMBEG HII.-1.HJ!EEH}*HJ1:I OTla4ye B CETh HAKOMAEHHOH B KOHIEHCA-
Tope anckTpHueckofl sHeprun Goabmod mowHocTH. B radadue 13
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NpHEeIels XApAKTEPHCTHEN KOHJSHCATOPHRIX BIPLIBHLIX MAIHHOK.
B iHHAMOSAeKTPHYSCKHX B3PbLIBHLIX MAWHHKAX HCTOMHHKOM TOKa
CAYAEHT reHepartop, KDTUPH}-{ NPpHBCIHTCA BO BpalleRHC NpyA#HHOH
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XapakTepHcTHRH KOHACHCATOPHEIX BAPHBHMX MAWLNHOK
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HAH pyxoif. ITH MallHHKN NPHMCHAKTCA B OCHOBNOM 148 B3peiBa-
HHA CEeTH ¢ MOCACHOBATEALHO COSNHHEHHBIMH 3JeKTpoJeTOHATOpa-
mi, Hunyase ToKa, NoCHAaeMbll AHHAMOJEKTPHYCCKON MalIHHKOR
BO BHEWHMIO BAPHIBHYID CeTh, ONPElC/ACTCH CONPOTHR/ACHHEM 3JeK-
TPOASTOHATOROE, HEI‘HL’.‘TPH.’IHIHI H pacnpeldeNTEeJbHBX MPOROAOE.
anbonee pacnpocTPaHEHHWMHE CUHTAWTCA AMHAMOIJIEKTPHUECKHE
vawnuky Mapok [IM-1 u [IM-3, TOCT 5462—50.
Hamepnteasnuwe npubopu. [ag noabopa saexrpo-
AeTOHATOPOB MO CONPOTHBIEHHIO, MPOBEPEH €ro H 3AeKTPOB3PHIB-
HOR COTH CYUeCTBYIOT pasiuunbie NnpHOOPL, XapaKTEPHCTHKH KOTO:
_puIX npHBefess 8 TaGanue 14.

Hausenonansic nokaaaTeseR

COMpOTHAICIHE  NGCACI0-

DMK 0 ApYTHX aia I0rHEEE TeT0-
HATOPOR, BIPHBICMHEE B OOCICAOBA-

BATCALAGH BIPWEHOE CCTH
TeALHGH BIPLWBAGH COTH

HAKOIATCMA

Hominaasiian ¢MEDCTE  KoildcHCATOpI-

B]?L‘H‘E NOIAYH BOCHAAMCHHTEARHOIO

FOAHTETEO ACTOHATOPOD MAPKH
HAIYABCH

Hanpasenne Ha KOHZEHCATOPE
HMeroueauy ToKa
Tesmncpatypa BOIAYXA

NonverHsor
Rec smamstixn
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Cnocobsl B3puEaHHS

[Ipn CTPOHTENLCTEE KAHAAOE M KOJMAEKTOPOB Heprued B3PLIBA
np]ﬂ‘[ﬂr[mﬂl‘ﬂﬂ B EEBHCI-IHGETH OT BpPeMCHH BAPBIBAHHA E:.']E!J,}"H}I.'IJ.}[E
cnoco0bl: 3aMelIeHubl, MIHOBEHHL H KOPOTKOSaMeLNeHHBI,

Cnocofn B3pLIBAHHS 3apAA0B BIPHWBYATONO BellecTHA xapakre-
pH3YIOTCA CPeACTBAMH BIPHBAHHA H MOCACI0BATEALHOCTRID B3phi-
pallid OTAABNWX 33pA10B. Pa2anuaor B ocHOBHOM TpH chnocoba
BIPEBANHA B 3aBHCHMOCTH OT CPeACTB: 3NEeKTPHYCCKHA, orncpoft n
ARTOHHPYIOWAM WnypoM. BapupsaHne 3apaios npH nOMomM gero-
HHPYIOWETO WHYPA NPOHIBOIHTCHA COBMECTHO ¢ 3/JIEKTPHUECKHM WAH
arEesnlM CNOoCoOonM,

[lpn npuMeHeNHH YKa3sanuwx cnocobos HCNOAB3YIOTCA CAEYIO-
ujie CPelcTRa H MPHHALNEHHOCTH B3PHIBANHA:

FACKTPHYECKHN — 3JEKTPOAETOHATOPH, MPOBOAHHKH, HCTOWYHH-
it SACKTPHYUECKOTO TOKA H KOHTPOJIbHO-HIMEpPHTEALHAR anna-
parypa, '

OTHEBOH — KANCIOAb-1eTORATOP, OFHENpPOBOIHBIN WHYp H cpel-
CTBd 33MHTAHHA OrHenpoBOAHOrO WHYPA;

BIPBIBAHNE NETOHHDYIOUIHM INHYPOM — MeToHHpyWUHA wayp
SAEKTPOLETOHATOPL (WAH ACTOHATOPH H OFHENPOBOLHLLA WHYD).

3BaMearaennoe Bapubanue [Nog samernennmm B3PI~
BAWACM NOHAMAWT BIPHBAHHE 34PANOB C TAKHM HHTCPBAJNOM 3a-
MCANeNHdA, Koraa AeficTBHE MNOCIEAYIOUIero 3apANd HauyHHaeTcH 0o
OKOHUANHH AeficTBUA npeasaywmero, B stoM cayvae HHKaxoro ssa-
HMOACHCTBHA YAADHBIX BOJH He NPOHCXOANT, H KaMauf BIPEIB MOM-
HO pACCMATPHRATDL Kak oAHHOuHM. [IpenMywecTroM 3aMeriecuHoro
BIDWBAHHA SABAACTCH CO3lanMe JOMOTHHTE N BHBI X EBEIﬁ-D,.II!H.‘{ mo-
Bepxioctedl n olecnevenne paboTR MOCACAYIOUWHX 34 paaos, Goas-
WoH OTPHIB TPYHTA OT MAcCCHBA, OOeCHCueHHe BOIMOMKHOCTH ylpan-

ACHHA HANpaBAeHHEM nepeMewlenna rpynta. Humuand npefea 3a-
Meanennoro sapusanka 150—200 m-cek., Bepxuuil 2 cek. u Gonee.
Sanemmuc_ NPOHCXOANT C MOMOWBIO 3JEKTPOJETOHATOPOB 3aMejl-
ACHHOTO ACHCTBHA UPH 3/EKTPHYECKOM cnocole B3pHBAaHHA M ot
OPHMEHCHHA OTPe3Kos OTHCOPOBOAHOTO UIHYPa PasaudHBX OJHH
P orienoM cnocobe. [lpu aaMegnenHoM BIpLBAHHN NpHMeRsEOT
TARMC 3M1eKTPO3AXHraTeasHue TpySkn 33T-1 w A3T-2 n samu-
rdrcabinie maTpods D311, cosnaowne GoAbMWoe KONHYECTED HHTEp-
BAI0B 3aMeNACcHHS.
H]!uJ:L IF'H;JH::E CHHOEe B3puBanne [lon MrHOBEHHMM papmpa-
aap-n MAlOT TAKOE BIDEIBAHHE, KON BCE 38PAAWM WAH rPynna
EITDTJ,;_-E:B Faﬁpuuam'rcn OAHDBEDEMEHHD, H]J'H CTPOHTRARCTRE KaHAAOR
BJ]Jl.rnquu HPHMEHRETCA B CAYYAAX HANPABJASHOMY MaccOBRIX
s ita Brbpoc. Mruosexnoe BIpuBaHie OCYWECTBAACTCH NpH
Dylﬂmén_-.”EKTPMF]m”ﬂmpﬂﬂ MTHOBCHHOrO DEHCTBHA HANH AeToHH-
E hiins Ieypa. 1IpH MrHOBCHHOM B3IPBLIBAHWH OCHOBHO® ReflcThie
e NPOABIAETCA NO AHHHH HAHMENLIIero conpoTHedcHHA. Bee
H3PBIBAIOTCA B OIMHMAKOBWX NCPBOHAMAJBHMX YCAOBHAX,
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JeficTRHe B3pWBa 3apAAa B CTOPOHY COCCAHErO 3apaia paBHOCH b
HO OAHHOHHOMY BSPHBEHI!H}, Tk HEAK B MNpOMIECCE FI'EE'IHII‘HH B3IPhiEa
He ofpasyercid HOBaA AOMOJHHTEALHAR ceofoiHad NOBEPXHOCTD.

KopoTkosaMenneHnnoe B3IpHBaHHE [loa wOpOT-
ko3aMCLNEHHEM B3pPHBaNueM MOUMMAIOT B3pHIBaHHe 33PAIO0B C Ta-
KHM HHTEPBAaJOM 3aMeafeHud, Koria neficTeHe  NoCaelyulero
3apsjla HAauMHAeTCA paHblue,4eM NpeKpaTHAOCE neficTeBHe NpeaBIY:
wero, [Ips KOPOTKO3AMENJeHHOM B3pHIBAHHH peanu3yioTcs npe-
HMyLeCTBa 3aMEANEHHOro H MrHOBEHHOTO papueanna.  Hrukiuh
npeles KOPOTKO3aMENIeHHOTO BIPHIBAHMHA 10—25 m-CeK., BepXHuH
150—200 M- cex.

KopoTko3aMeliennoe BapHsanue oc
TOHATOPAMH KOPOTKO3dMeLdeHHoro aeftc
sasesantenany K3JLL 3nextpoieToHaTOP KOPOTKO3AMELACHHO: '
ro neficTEBHS MOMHO NOMEWATh HEMOCPEICTEEHHO B sapaas HIH
NPHKPCOAATL K OTPe3KaM LCTOHHPYIOLLEro IWHYPa, COEAHHAKLULETD
rpynny 3apaios. [THPOTEXHHYECKHE peJC K31 sxnovalor & pas-
PHB CETH JETOHHPYIOULETD IIHYPA OyTEM NpHCOEAHHENHA BHAKAAARY
wouuos JIUI pene k cern I

Tpu KOpPOTKO3aMeLNEHHOM B3PRIBAHHA Goabluas MaCTh SHEPrHH
B3pBBa pacxoayerca Ha ipoljeHie W OTPLB rpydTa, Tak kak pafo--
rd Kam1oro MOCAEIVIOUIEro 3apala MPOHCXOANT B MACCHBE, HAXO-
qaueMcd B HANPSKEHHOM COCTOANMH OT OpelBIYWEro Biphiba.d

vilecTBJAAETCA  EKTpoae-

Mpu stoM cnocobe co3AalOTCA YCAOBHA shpeKTHEHOTO Paspytienus

cpeasl He NpH NOMOLIH OTKPHTOrO spyba, a B peayiabTaTe B3aHMO-
deficTeHA 3apAL0B BHYTPH MacCHBA.

ONBIT CTPOUTEJILCTBA KAPAKYMCKOIO KAHAJIA
wm. B. M. JEHHHA B TYPKMEHCKOHR CCP, A TAKJKE
KAHAJIOB H KOJJIEKTOPOB B BEPATCKHX
PECNYBJIHEKAX

MeToLB BeAeHHA B3PHIBHBIX padoT

[Tpe cTPOHTEALCTBE Ka
hOpMHI, BEJHYHHE H COOCO
To KaMepHEX, KOTJOBHX, WNYPOBRIX,

TAAbHEX YAJHHEHHEE 38pA10E nEOpoca.
[pe MmeTole KaMEpPHHIX 33pAion BRGpOC rPYHTA NPOH3BOLHTCH

BIPHEOM COCPEAOTONEHNBIX 3apsaios Goabuioro seca, AOCTHT AHOULHE
LeCATKOB W A8e COTER TOHH, NOMELIACMUWX B clelnaipisic bHpa

GOTKH-KaMephL
Kpynioro Macwraba.
X0AKe KaMep H B CB

ToRATENBHEE paloTH OTP
[Mpr KaMmepHOM pasMelleliy 3apAL0n BAGIL

fia pasMellleHHa 3apAjla NPUMEHTHOT MES

AHHYHBAIOT MpHMEHCHHE STOTO MeToda.

o4
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SToT METO] NPHMCHANT NPH B3pHBAX HA Brifpot
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K& 3apasos mace ;mmp”ﬂh" Hanpuwmep, npu sspupax s ¢ abdi
B 3aBncumoctn .:fr U—200 kr ofbem BHAMMON BopomKy Bf RS
6%. Vieasuwi JJ;::METPEEHHH SAPALA  yBedutHBaercs Hﬁpggﬂﬂ
3T : xon Ha 1 umd —
OM yMenbmaerca ma 23—351, BHOpoLIeHHOrO rpynTa npy
KawecTBe N ok
Pabor ﬂmmpﬂ_ﬁ:{;’lepa MOHHO NPUBCCTH OPranuzaumio s3pw
tTBe nogmoaauier IM PacnoJoMeRHeM 3apaios npy PHEBHBIX
wero kanana B Kapakaanaxckofi ACCP é:gg}l:::;:.
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CTBO MOABOLALIETD KaHaJa ABIAI0CE OANHM  HI 3EeHbLER CTPpOH:
TEABCTEA KOMNEKTOPHO-ADEHAMXKHON CceTH B ofueme 100 wam, M3
CpyHTE NO Tpacce KaHAAa NpeicTaBieHbl ¢ NOBEPXHOCTH B OCHOB-
HOM [JAOTHBIMH CYTAHHKAMH MOULHOCTBLIO 05—2,0 M ¢ nocaeavios
MM 33aJEraHHeM TOHKO3ePHHCTHX NECKoB C NpocaoiiKaMH CYTaHH-
ko5, Ha HeKoTOpHX YMACTKAX KaHana NEecKH BHXOAAT Ha NOBCPX-
pocTh, OGuiMi yxAon Tepputopun — 0,001, YpopeHb rpyHTOBHIX
pOJ HAXOMHTCA HUKE NPOeKTHOTO 1HA Kanaaa, 4

Mo reoJorHYCCKOMY CTPOEBHHIO H BJAKHOCTH MOPOL TPaccy Ka-
HANA MOMHO PAZAENHTEH HA YYacTHH ¢ 0OBOIHEHHHIMH TPYNTAMH H €
CYXHMH IpYHTaMH. _

TexuuuccknM 3alanueM obyclopinsaeTcd BHOpOC He MeHee
80%, rpyHTa MpH NpoKJaajiKe Kahnana wypHHOA N0 OHY D M, 3a10-
sceniH oTkocos 1 : 2, ray6unoi 2,0—4.5 M.

[Ipn cTpouTeNbCTBE KaHana Ol OpHMElEn METOL B3pHBA HA
BLOpPOC COCPElOTOMCHHLIMH 3apRIAMHE, PACTOAOKEHHBIMA ' B OLH
pAa no OcH KaHada KaK paufosee pAaUHOHAAbHLWH NPH 3a1aHHBIX
napaMeTpax KaHaala. 1

3arayGacipe nenTpa 3apaia Oua0 NPHHATO H3 YCAOBHA, 4TO
npH moxasatene sWpoca n=2 WHPHAZ AHA KaHAMA B=35, 10 ecTb

i} 9

— = =125
2n 4
Takum obpasom, JIHC kamjoro sapsia onpelefacTca nyTeM
npubasieHus K ray0nne xanaia H peaduHHm 3arayOaeinus UeHTpa
sapsaa (W=H + 1,25).
3apansl pasMewann B wyphax aMaMeTpoM 0,85 M, aas nopo--
XOAKH KOTOpHX Henoassonaan cranks KI K-30A. B ueycrolitiiBeIXS
rpynTax wypd NPOXOAHJH BpPYUHYIO. Crepgn wypda ne KpenHiHs
[Ipn npoxoike B BOAOHACHIUEHHLIX TPYHTAX 10 NPOEKTHOR OTMETKH
yacTs wWypda, PACTONDKEHHAR HA YPOBHE TPYHTOBEIX BOL, 3anas-"
gata. [TosTOMY NPRWAOCH OPHOOMHATE UEHTP 3AN0MEHHA 3APATdE
Beillle VPOBHS TPYHTOBHX BOA, YWHTHBAA XOPOLIYIO npocTpeannae-
MOCTh CYTIHHHCTHX TpynTon, B pesyasTate BiIHMAH rayOHHa BO-
poKd Oeaa Goablle TIYOHHM 3a/10WERHA SapAa. ]
B gauectBe BB npHMEHAAN CEANTPY H TPOTHA C pasaHuNubM
cOOTHOLICHAEM B 3ABHCHMOCTH OT BJA2KHOCTH TPYHTOR, a TAKKE
wHexoBaHuHE amMonnT B-3. :
[ausy OAHOBPEMEHHO B3pPHBAEMbIX cepiit 3apANOB AAA CYXHXS
TPYHTOB ONpeReasal, HCXOAR H3 YCACBHH MECTHOCTH: OMHY CepHIa
a 500 y 1 ase mo 1500 M; AnA BAAMHKIX FPYNTOB YCTAHABMIKBALHN Th
YCAOBHA HAXOMALNNUA netonupyomero wHypa JIU-A 8 soxe ne 0o
aee 12 gac.
MarHcTpanbHas CeTh Il Gwaa pasieacHa HA CEKUMH LAHHO i
500—700 3 ¥ WAHIMHPOBAJACH ABYMA NOCACAOBATCALHO coeHHEH=
HLIMH 3JeKTpoleTOHATOpaMH. IAeKTPOISTOHATOPE KamIOH CerUHHS
coeAMHAAR Meay cofofl B nocACLOBATEABHYI} CETL. 4
TpuMenente B3pHBHOrO MeToaa npi CTPOHTEILCTEE MOABOARS

il

UEere KdHAAd NOIBOIHAC B CPABHHTEIbHO KOPOTKHH cpok (15 ma
ra — 23 anpeqs 1965 r.) ocywecTBuTb Npoxoaky kanaaa. [lpu l&TﬂP‘
obben Bbibpoca rpyHTa coctasua 190 Tee, M3, wam 959, ; a
#3 NPOPHALHOrO ceYeHHA KaHanaa. L 2o
MeTon KOTAOBHY 3aPALOD 3aKIOUAETCH B TOM, YTO BIDHIBYAT
pelleCTBO 3apAla BHOpOCca NMOoMellanT B KOTed, u;ﬁpaaﬂsaﬂ}rlﬂﬂ “cn?
TeM NPOCTPEeAHBAHMA WINYPa HAH CKBAKHHH HeSOALIIHMH 324 4
iaMi B3PBBYATOrO BeulecTBA. JTOT METOA HAMmen NpuMer ; ?ﬂ.
X0pOWC NPOCTPeIHBACMBX HeoGBOIHCHHHX nopoaax it
[TpuMencHite MeTOZa KOTJIOBaHHMX 3aPAIAOE hcu.ﬁmuaw T
er.m_m?i npolecc No Npoxogxe ll.Tj-’p{]:I'DB H kaMmep, OcHoBHOe npgl?lri?-‘
T::; :[aaalll:{r;{ﬂ ;u::l[.:;}g?]m BHeAPEHHA cnocoba npy Goaslunx mapa-
. T = HEBGIAM
KOTAOE, IJUEHDﬂhH}' OHH GHEEHEHE;?:EGEHTE?’E:'}S]%‘?::E"-Iﬂl-?cuﬁ e
c';%qm;ﬂ NPHXOAHTCA OTKASHIBATECH OT STOMO CNOCO6A 13-3a E]::!EJ:'}E
; :
:-:nT.m[s.memmcm pafoT mo NPOCTPRNKE M HEYCTOHMHBOCTH
EHHE:;;!THLLHH.& 3apAna 1A8 NpPOCTPEHBAHHA WNYPA MAH CKBaXKHHE
A ! T KPenocTH Nopoiw, Tpebdyemoro ofbeMa KoOTaa H B Kax-
gﬂ.m;;s E‘IIELBBH}{GCM CAydae onpeienfercs onWTHEM Oytes. UYneao npo-
Epcans T TAKKE OT ANAMETPA WNypa HAH ckBawanW. Ecan
T YCTOHYHBOCTE CHBAMKHHB, UHCAD MPOCTPENOK CROAHTCA

a0 muHuMyma. Pacuer npocrpeno
; YHOro saps
KOTIa BeayT no dopMyae pala Laa obpazosaHus

C =l—-C_-|.
e T A

rie C"Ej — MACCa 3apAla NpocTpeAHBAHHA, Kt
= .-_.".-la‘c-.:a OCHOBHOTO zapsaza (no Gopuyae Bopeckora):
np. — MOKA3ATEAR MPOCTPEANBAEMOCTH NOPOAW, aMYfur: :
M A — NJOTHOCTE 3apAKANHA. e ;
I’3|.‘.Ilhl: ;Tc?: :r?gég}f;s:ix JAPAN0E Halle] IMHPOKOE NPUMCHEHHE upH
! CTPOHTEABCTEA Boloemon, B
CNOCOBOM MOMHO CO31aBaTh e e e
B o0OHX pafionax B 1i06
da. [lpn atom ne tpebyerc I R AT
] TCA AJHTEALITOR DOArOTOBK
JaTpar, KpaanduuHpoBannoil i T
. : J palouei cHabl, CAOMH -
C O0CAYAHHBAIOIWHMHE HeX T e oy o
amu. [Ipu BapuenoM e
i . M cnocolbe cpok -
(= I}:-_i:;na COKPALLAKTCA 00 CPABHCHHIO) ¢ MAIIHMHBEIM npﬂ—}{lfjrp[;g
HED{.anL}:HH“IEEHHM yc.rmmmm CTPOHTEALCTES B3 DB B H LM EI'IOL‘DE'D}':
D MO, uToOM ofbeM BogoeMa cOcTaBada 10—15 Tee, m?
J.-'II:H;EHa h;}g;uaajra nopepxy Onlia He Menee 20 m, no any — {%'—'Eu'
‘I-[anrjg- 1 —150, raybuna —10—12 M, otxocw kpyTusmod | : | 5.
HDTuH-;QI[H:_,[L:a;FDCTHH H 3KOHOMHYHEM ARIAETCH QAHOPHAHOE rpach
] 1 A10B ¢ noxaszarteneM nefic 3
LPaBuenuw ¢ muor I e ke Do
OPALHEIM B3pHBAHHE 3 '
e ) M (moxasatcas agefi
Puea 2.5) yaeaenuil pacxon BB Meubure na Eﬂ—ﬁﬂ%:ﬂ;}rﬁnﬁ
G )

U'E"hl.'?‘"'i.q Hp
-3 OXOIKH NOoAro
bica ArGTOBHTENBHEX  BLPADOTOK CHMiKaeTcs B



HECMUTPE Ha ZHAYHTCABHEE ACCTOHHCTEA, OAHOPAAHOE pacnoo-
JO0H RS SHP:H;']_DE HMEET H PRI HedOCTATRKOR. HE3HAYHTCABHAHA LIH-
pHHE KOTAOBAHA NO AHY H HCA0CTATOYHAR HHCTOTA sufpoca, 00db-
masg BHCOTA HARAAA TPYHTA HAi KOTAoBanoM (locTHTaer 3—4 M).

HOaa yeeanuenns o6beMa BHOPOCA H YMEHBLUIEHHA BRICOTH HaBa-
JAa Ha OopTrax KOTAOBAHA NPHMEHAKT 3aMelNCHHOC B3PHBAHHE TPEX -
PAL0B 33PAL0E, CPEAHHA H3 KOTOPHX ABAACTCHA OCHOBHEIM, a Kpaf-
e — penoMoraTeabHnMH. [lokaszateas QeficTBHA B3peiBa 144
OCHOBHBIX 33apALOB pased 2,0, AR BCOOMOraTeNbHBIX — 3. Beno-
MOTATCABLNEE 3apAis PACNOAAraloT B Opeletax BOPOHKH B3pHBA
ocHosHoro 2apana B JIHC; koandecTBOo uX B 2 paza Melbille, HeM
OCHOBHBEIX 3apal10B.

[lpy TpexpaaHOM BIPHBAHHH C ABYMHA BCOOMOraTe/bHEMH 3apH-
gamu ofbem Oypenns BospactaeT B 3 pasa, Ho taw Kak sapuien
no sTofi cxeme ypennuneaiot Ha §—I12% noaesnwi odbeM BOAO-
eMa, & yAeabHHH pacxoa BB He uaMensercs, 10 yBeanyeHie odbeMa
Gypenns He BHI3BIBACT 3HAYHTENBHOrO YAOPOMAalHA palor.

MeToa mWNyposHX H CKBAMHHHBY 32PAN0E NPHMENAOT 118 CO3-
JaHHA BHEMOK HesHayHTeabHoft rayOuus (Ao 3 M), sapaiw BeGpo-
ca pazMelilaldT B BCPTHRAAbHBIX # HAKANOHHEX WAYPax H CREAHXH-
nax. Ilpu sTHX cnocofiax HCKAOMAETCA TPYIOEMKMA npouecc no.
npoxogke wWypdos H KaMep. ]

YeTaHapaHBas yAAWHEHHHE 3apAAsL BuOpoca, MOXHO NONYYHTE
pHeMEH ¢ Dodee KPYTHMH OTKOCAMH, YeM NPH KaMepHLIX 3apAjax.
OAHAKO OHK He NPHEMAEME AJf8 NOAYHEHHA BREMOK 00ALIIOH riay-
GHIM, TAK KaK GypesHe cKBaMHH 3HaUHTeabHOro anamerpa (Goaee
900 mM) cBR3aHO ¢ HONBIIHMHE TPYAHOCTAMH. '

PaccToRENe Me#iay 3apaAlaMi B ALY H PAIAMH 33PAN0B

a=b==0,8f(n),
rae | — rayGuHa ckeamuum (Wmnypa), passag 1,1 npoekTHOH ray-
GHHLl BHIECMKH; '

f(n) =0,12—0,6n2,

Maccy sapaia onpexeasor no gopMyae
C = ql*(0,12—0,6n3).
Mockonsky npH 3apsKanil CKBAMHHB BEDXHAA TPeTh NJIHHE
ee HcaoAbayeTcs noa 3a0ofiky, TG HeoOXOMHMBIA AHaMETP
r
d==1,38 :]—E < M,

Lanp.

rae A — nioTHooTh sapamanna BB;
lasp. — ANHAa sapAza (pasHa 0,67 AAHHE CKBAMHHE, MM).

[pu nopakTH4MecKOM NPHMEHCHHH METOLd TOPH3OHTAJALHEX YA-
AMHEHNHX 3apsios BwOpoca BaKHOE 3HAUEHMe HMeeT BOMPOC OMpe-
JeneHHA pacyeTHHX napaMerpoB B3puBaHuA. C s1off iledwld 0T
eaoM rHApoaHHaMuky BapeiBHEX npoueccos w CKTB Hucrnryrad
FHApOMexaiiHKd OGHAH BHNOAHEHH ManoMacliTabHbkle 3KCIepHMeHs
ranblibie B3pHBH JHHEAHO-NPOTAKEHHLX 3apAl0B BHOpoca [2].
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PafoTa 3akMI0OMANACL B CACIVIOWEM: N0 OCH HaMeqyaeMod BHeMKH
OTPHIBATE Y3KYIO TPaHINE 3a0aHHON rAYGHHH H Ha 10O ee VEia-
AblBAIH YIAHHEHHHH rOpHIOHTAABHEN] 3apA1, 32areM Tp&lﬂllu..ﬂiﬂ
JACHINATH B OCYWECTBAAAH B3pub. [lpu BEDWIBAMHA MNPHMEHAAH
Kancy/bHOe HHHUHHPOBAKME 3aPALOE. i f
[IpoBefienHsle SKCMEPHMEHTH MOKa3aaM, wro BIpuiBAHHE [OPH-
S0HTAABHHX YAAHHEHHHX 33pALOB B Y3KON TpaHUlee nucramim
ApocTOR, HaZemHulli U sPhekTHBHEMA cnocol NPOH3IBOICTEA B3pHIB-
HEX pAGoT 0JR NOJy4eHHS OTKPHTHX DBLEeMOK. 3KEIIE|:IH.'A{{.‘EITEL.IIE:-
Hble PAaboTH NPOBOAKAM B CYIJHHKAX, B THKETHX CYTAHHKAaX 00D~
eMHBM Becom 1,73—1,86 rjcm® u Becomoit Baamuoctro |1 6—16,79%
C H3BECTKOBBIM W THOCOBBIMH BKAIOUEHHSIMH, B JECCOBHIHMX
rAHHKAX H NAACTHUHWEE raHHax. : 8
Takum oGpasom, yuactkn IKCNCPHMEHTAABHMY  HCCARLOBANM
gii-:lThLEH;J;EH;HHPGHHH .EI;:?HESDH FPYHTOBRIX ].l'iZ.l'H.:IJ?.!II'-'lr NOYTH BCe
i r
R 1];%?11*::5. €3Y/bTAaTH HEKOTOPHIX B3PLIBOR MpHBE-
B kavecrse BB B onmrax scnoasiosany NpeccoBaniuil TpoTHA
aMMOHHT N 6 JKB, sepuorpanyant u wraanurw. Pacxon EEPHLWE:
f::rr:;i{ ﬂ]_‘:'nl 10 32 Kr/M NpH  AnuHe 3apagos ot 4 mo 40 . myﬁu'ua
220 E:ﬁ-p:l::,apﬂﬂﬂﬂ — or 0,25 no 1,8 M ¢ pasawunmM noxasare-
Ina conocrasrMocTy PESYILTATOB NEiCTBHA BIPHIBA pasHHX
0 Macce 3apAf0B OWA NPHMEHEH MeTod NoJoGHA, OCHOBAHNLE Na
NDIOKENHH, 9TO YPABHEHHA COAOWIHON CpeaH He IHEMEEIHLUTI.‘:H npH
PABHOMEDHOM H3IMCHEHHH Macutala AAHHM B BpeMend. [lpu ET-’!:M
HeOOXOAHMBIMH YCIOBHAMU ABJRIOTCH: NMOCTORHOTEO I:E.t}ﬁtgﬂ npa-
_.'l.}'HTﬂD B3PbIBA H HEHIMCHHOCTh LAPAKTCPHCTHE cpeAbl fipH ]}ga-
-II.H"-IEIH:'{ Macwrabax Bapusos. Tlpu conmocraniennn Pe3yALTATOR
'PLIDOB MAPaMETPH PACOOJOMCHHA 33PAACE H PasMepPul Moayyac-
1:11:.1:{ BH{'!:-II:IK OTHOCHAH K eluHille Maccu (pacxog BE wa | J::I"I B
:!TI.E]IEHH /2. B SKemepuMeHTAABHEX BIpLIBAX ¢ He(oAbWON rayGu-
13 Taannmem[:ln 3apaaos (20 10 M) NPHHATAS cTENeHb NpHBCIEHHS
AUCTaTOUHA, L PH 3HAYHTEILHOM YBEJHMEHHH Macmtabos B3DHBa
coraacio M. Jl. Hopnaimy [45] w I H, MMokposckomy [48] .
CTENCHL YMEeHBIIAeT A, 4 S
Ilpy axcnoepuMenTaabHBX BIPWBAX DHKCHPORAIH OCHOBHKE
]E:;‘i:t:'-{EpH 00pasyeMuy BIPLIEOM BHIEMOK, & TaKke taxTHyeckne An-
: IH HAHMEHBUIErO CONPOTHBJIEHHA H Macchl sapsios. Ha ocnope
T;:znﬁin:im:j BRMHCAAAH NOKA3aTeNH ACHCTBHA B3pHBa, OTHOCH-
?-!E;r'aTE-'thﬂy HHB BHCMOK, yaeabHele pacxoasw BB m apyrue meno-
o SHBHHE LAPAKTEPHCTHEH. [lo AaHABIM  BuyHcTeHu CTPOH-
L CHMOCTH MEXAY OCHOBHEIMH XapaKTepHCTHKAMH B3PHBOB.
PEHMYUIECTRO PACCMOTPEHNON MeTOIHKH obpafoTkn 34 X
B TOM, UTO Ha OCHOBe J0GOro B3pWBAa MOMHO 0 o ke
: . OAVYHTE AJA ana-
TH33 3HAYHTEALHOE YHCAO HCXOIHEX AaNHEX,
mnFIPH- Iaf:paﬁume PESYILTATOR IKCNEPHMEHTOB YYHTHBAAN FPpyH-
IE YCAOBHA B pe3yipTatel oGpaGoTEH OTHOCHAN K onpegeseH-

a9



Tabiuya 15

PeayanTaThl ONWHTHMX BIPHBOE FOPHIONTAALHWX 3ApALOR BHOpOCA
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Mpodossenue Tada Ib

62

3,38

Lr]

G.63

6,56

1.9
2,0
2,28
3,
2,76
2,76
1,10
1,23
2,18
1,74

2,55

1]

2,96
4,00

3,0

3,83

3,70

3,75
2,80
8,04
3,13
3.10

3,14
:.sp i"l
2,9

2,30

4,40
4,0

4,70

0,33
0, G0
0,71
0,60
0,61
6,40
9,25

8,82
14,0

2,61
2 86

2,86

A7
4,64
2,70

1,57

5,40
3,80
11,40
10,40
10,70
14,10

1i%, 60

3,30
5,30

7.20

B

6,26

5,80

1,48
2,40
2,10
1,94
1,88

7,450

5,20

10,0

4,34
4,40
4,40

4,10
4,00
3,30

0,44
0,51
0,63
0,62

0

il

1,70

2,15
% 50
1,20
1,30
1,30
1,85
1.75
1,23
1,15

0,%

0,25
0,30

0,35

0,95
1,00
1,50
1,35
1,60
0,70
0,70
0,70
0,96

1,15

0.5

0,5

0,35

1,5
2.0

4,0

4,0
4,0
1,5

18,0

15,0

32,0

8,0
5.0
8,0
5,7

5,7

4.0
4,0

0,035
0,040
i, 058
0,058

0, 055

0,12
0,15

0,20
0,10
0,10
0,10

0, 066

il

o,

0,058

0, 055

Tpotua

Hraanm

Tporua

poMY THOY TPYHTa. B 0CHOBY pacdeTiimix saBncHMocTedl 14 YIJH-
pelibiX TOPH3OHTAIRHLIX 33pAJ0B BWOpOCa NOMOMEeN npHHLHD
nponOpUHOHANLHOCTH  paspywennore (BuWfpomentoro) ofbea
Macce B3OPBANHOFO 3apasa. Ha 3ToM NOMOMEHHH, ABAAIOLIEMCS
panofl u3 GOPMYAHPOROK 3aKOHA MOAOOHE, OCHOBHWBAETCH GOdbe
WHHCTEQ OPHMEHAeMuEX opmya.

Hz reometpuyccknx gops BopoHOK (BHEMOK) BHINO, 9To A48
COCPCAOTOUBHNLIX 33PAA0B B3OPBanHuit 00beM nponopunoHasen
peaniuie W9 ana yaausennsix — W2, nas naocknx — WS, Or-
cl013 3ABHCHMOCTE 148 pacdeTd YAJHHEHHLIX 33apPAN0E HMeeT BHI:

C = g, Wi,

rae gy — KospUUHENT NPONOPUHONAABIOCTH MERLY BeaHYHHON

SdpAia W NPOHIBOIAHMMEIM HM 06LeMOM BIGpOCA B thopue
BEICMEH HOPMATBHOTO BHOpOCA, YUHTHIBAET BIpHBae-
MOCTh rpynTa W cBojictea BE, wkr/m3:

| — zAvRa 3apagza.

YACILHBI PACXOD B3PHBYATHY BeUlCCTH q 3aBHCHT OT MOKasa-
TeARn ACHCTBHA BIpHEBA n. C YBeAHYCHHEM N pPacTeT BeJHYHHA q no
CPABUENHIO ¢ qy. ITH HIMCHCHHA KOPPEKTHDPYIOTCA BRejeHHoM B
pacycTHyio dopmyay dynKume nokazarens  aeficThHS B3pPbiBa
f(n). OxonvwaTensno pacuernas (popMyaa pMeer BHA:

C = q,W?*1i (n).

Macca 3apana na 1 W aauum

':ﬂ, — q“W’ f{ﬂ]
Has onpeneaenna smia dyHKIHE Nokasa Tenn neficTEHA BIpHIBA

GuiH nocTpoeHw rpadwmkl (pue. 20 g 21). Xapaktepucrnka ==
cOr1acho pacueriolt dopmyae Maces na 1 M 3a
HIGe1EHHI0 pacueTHOro yaeanHoro pacxoia BB
EEI‘EI‘-E-’IH AeHcTBHA B3pWBa, Tak Kag pacueTHHiy YieAwHuf pacxon
: NOCTOANHAA BeJHUHHA 404 ONpeledeHHOro THA FPYHTA, TO STH
PadHKl nozBoARIOT HENOCPEACTBEHHO YCTAHOBMTE BHA DVvHKLHY
lOKazarTens NeficTBHA B3pwiBa.

PesyasTaTe 00paboTKH HCXOAHWX AaHNBX METOLOM HAHMeHE-

WHX Ksazpartom noayqaesm cJ
CAeIYIOUlHe aHANHTHYSCKHe ypa :
418 CYTAHNKOB St

PALOB, paBHa npo-
Ha QYHKUNKD nMoka-

Cea.
Ti' = Quf (n) = 1,24n17,

AECCOBHAHBIY CYFHHKOB
CEI.

e = Quf (n) = 24 17,

Aan

A48 raup

C
—ﬁ; o= (,f (n) = 0,892,
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Puc. 21, [padux $ynkusn no-
KazaTeda AcHcTEHA Dapmba NPH
BapLBAIHE B TAHIAX

Piic. 20, Fpa%uﬁﬂ YIKIHE No-

EA2aTeNd JENCTEHR BapMBa NN

BAPHBIHHH 3 JCTKHAX, THHCGIMEA

(1) u Aeccommamux (2) cyr-
AHHEAX

M3 Beex uMenmuxca Gopvya NOAYHCHHBE 3ABHCHMOCTH B RHas
mazoHe 1 = 1,5—5,0 nanbonee TOUHO OTPAKANT PYHKUHOHANBHYIE

CEA3b PHEEHET]}HEEEHHK BEJHYHH.
Jlas yeranonaesus GYHKUMH NOKA3aTes AeHCTBHA B3pHBa NO

AVHEeHILIE BHPAKEHHA HeoOXOAHMO PA31e/HTh HA BEJHUHHY MPOH3:
Begenns yaeapnoro pacxona BE n xostduumenta BapHBHOA i
dekTernoct BB oTnocureasno ammonnta Ne 6 JKB. Tlponspeast
OKPYTJICHHA, NOAyuaeM CJAeAyIOUHe Buipamenns yHKIHK NOKa3a:
TeNd JefcTBHA BIPHIBA:

1A CYTAHHKOB

f(n)=1-—1,5n",
I8 TJAHH
f{n)=n"

3uayennn sTHX PVHKLAA NOKasaTeénn AeACTBHA B3PRIRA NOBOJD
HO GAN3KK no aGcoNlOTHOM BeJHuHHe B AHamazone n = 1—35. Cpa:
BHEHHC NOAVUeHHMX (YHKUHA DOKasaTedaf aedcTeHA  Bapuisa NG

dopuyaam [, H. Mokposckoro n M. M. Bopeckopa (puc. 22) nokas
3LBAET He TOALKO XOPOWYI0 CONOCTABAAEMOCTH BCAHYHN B HeC/es

ayeMoM AHanasone f, HO W BJAHAHHE TPYHTOBLIX yCAOBHA Ha BeHTS

unny 3apana. PaGoTa paphipd, KAK H3BECTHO, COBCPINAETCA 32 CHEE
sHepritl (TenjaoTe), BHAEARIOIMEACH NPH B3PLBC; HMEHHO o3 TOME

ofWan 3Hepraa bBipbiBa
Q= Q':'Cr

64

Qy — yaenbHas

rie TENAQTA  fin)
B3pHBA, KKaA/Kr (ABAAeTCA BaH-
gefIIHM  napaMeTpoM nmpH  co- £ 3
oCTABIEHHH sppeKTHBHOCTH
genoas3yemoro BB). 7 oy
Pacuer ropH3OHTaAbHBIX Y- ;
AHNCHHEIX 33DAIOB B 3aBHCHMO- '
cTH OT BIPHBAHHA B KOHKPETHBIX 7
[PYHTOBHX  VCJAOBHAX — MOMCT /
(WTh BHINOAHEH MO CJAeAyIOHM A
3ABHCHMOCTAM: L L
ANA CYTAHHKOB, JECCOB, CY-
necei A
Cen. = (1—=0)qW2 n'71, kr/m; s
AR TAHH
Cer. = qW2n2l, krfum, 3
rae | — nepecuernnil kosddnun- ' 2 d R
EHT B3pWBHON 3sbdexTHEROCTH
BB (oTnocHTeabHO aMMoOHHTa Pue 22, Tpadux dymkunn  i(n) ne
MNo 6 KB): M. M. Bopecrosy (1), . H. Mokpos-
cEoMy (2) H D0 gamifeds Hecae10BanHR
X W_-'i'ﬂ‘ {3 wd).

rie Q — TennoTa B3puBa npaMenseMoro BB, kkaa/kr,

Bamuol sajlavell e3puBHON TexXHOMOTHH CTPOHTEALCTBA ABJN-
ETCA MOTY4eHHe BHANMORA rayOHHB BeeMKH, paBHON MPoeKTHON ray-
Gune. B pane pabor [5, 49) aas  onpencaenus FAVOHHE  BHEMEKR
B rpYHTaX npeaomedsl HopMyan, OCHOBAUNBlE HA JONYUIEHHH, Y4TO
BHANMAA raylHHa BLIEMKH 3ABHCHT B OCHOBNOM OT ABYX darropos:
AHHHH HaWMCHbWeEro conporusienus W W noxasateas aeficTBum
B3pLIBA 1,

HanGoasmee npusenenne nawan hpopmyas:
P=0,0Wn, P=033W(2n—1).

Ipusesennue sasucamocTs me peerna agioT Gamanme K aeficT-
SHTELHOCTH Pe3syAbTATH, YTO YKASHBACT HA BAAKHOCTH HEeYUTeHHEX
MPOMHOCTHBIX XAPAKTEPHCTHK TPYHTOB W HX FeOAOrHYECKOro cTpoe-
HHA. Buowwmas rayGuHa BHEeMxH NpH OAHHAKOBOT Macce paBro
FMyGune 3anodexns 3apaza Gyaer Tewm Goablle, wem Ayulle rpyur
M0nnaeTes ynAOTHENHID (npoctpeaxe). Kpome noxaszatens npo-
‘;‘T]JE*:JJ-:H. Ha BHIHMYIO ray0HHY BAHRET YroJ eCIeCTBeHHOrD OTKOCA
TJ:".H’“TEI. paspylleHHOre B3puBoM. Ecam yroa ecTecTBeHHOro oTKOCH
3PFHTa Mad, rpYHT HAa OTKOCAX, pacnpedenfeMuifi MOL STHM YIJIOM,
ANOIHHT HHAKHIOW YACTh BOPOHKH, B Pe3yALTaTe Yero YMeHbIHTCA
L& BHaHMman raybuna.

Ned .H OCHOBAHHH PE3YIbTATOR B3PHEBOB C PA3JHYHBIM MOKazaTeaeM

CTBHA papusa OuA0 ycTaHOBAEHO (pue. 23), 4TO 8 3aBHCHMO-
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2 CTH OT TPYHTOBBIX YCJAO- |
i 1 BHil HcHOMAad BeJHYHHA
L~ : MoMeT OhTE BLpamena
5 ,/‘” 3aBHCHMOCTEI0O  obliero
e g BHA:
P=KWn,

roe K — xosdpuunenr

Z NPONOPUHOHAALHOC T H,

JABHCAUME OT rpyHTa

g (LAA NeCCOBHAMMX CVI-

/ H ’ “ % auskoe K = 04 —058

ANH JMErKHX H TAMCABX

cyrmuukes K =00 —

0,55, nag raun K = 06
—0,65).

[Tpy GoaBIUHX BeaH-
uHilax mokasarens geficTeRA BapWea (n>205) raybmHa BHEMEN
3ABHCHT OT AHHHH HAHMEHLIUEro CONPOTHRAEHHA W PajHyCca OTKpH:
TOl noaocTH, obpasoraHkol B rpyHTe NMpH PAacilHPeHHH NPOAYKTOB
EE:]II-]JJ.B-'-IHTCI'FID pﬂE.ﬂﬂﬂ’lEHHﬂ, TO ECTh

Pe=W 4 r1,. 3

Paauyc kaMyQuaeTHoll UHIHHAPHYECKOR MOJOCTH ¢ AOCTATOMHON

ANA NPAaKTHKH TOUHOCTBIO BHIPAXACTCA COOTHOUISHHEM

1'.;_ T — Dqﬂﬁﬁ V'C‘q_ nnp_ M.|
rae [qp— NOKasaTedb OPOCTPENHBAEMOCTH, AMI/KT.
OTcwaa

Prc. 23, 3anHcHMOCTE OTHOCHTEABIMOR FAYGH-

AE BEEMEH OT MOKazatean acficrexd BIpRBA

Npe BIPHBANAN B Jeccodianes (1), JAerxmx
B THReAIWX cyradsgax (2), ramumax (3).

rae K — xosddbuunent, yuntueaouwni ray0nny 3aJ0%CeHHA 3apA-
na (0,8—1). :

Buanman FJI}"ﬁHHﬂ BEIEMEH TECND CRA2ZAHA C H]}}’THEHDI‘! DTHOCDB, .
Xapaxrepusyowed yeroiunsocTk OopToB. Beacaersue napabosanues
CHOH (OpME CeUeHHA BHEMOK, NOJYYEHHHX B CBASHHX rpynra
EPYTH3Ha OTKOCOB ABIAETCH BENHYHHOH NepcMCeHHORM, HEF!HE‘]rh[[ia
KpYyTH3Ha OTMEUaeTCH ¥V OCHOBAHHA DEIEMKH, HaHboabwan — ¥ :1r[EH-'-
HOH noeepxHocTH. CpelHiol KPYTH3HY OTHOCOB MOMHO Xapakres

PH30BATL OTHOWICHHEM NOAYPACTBOPA BLCMEH ¢ K €¢ BHAHMOH
raybune:
r Wn
= il .
P KWn "

ChenopaTe bHO, OTKOCH BHEMOK B 33BHCHMOCTH OT rpyHTOBMA
yCAOBHA B3PHBANHA B cpelieM noayvawrces s npegeaax 1:1,56—
1:25 Hamenenne COOTHOUWEHHA MEHKILY rAy0KHON BHEeMKH H YraAoM
oTKOCA c¢ GOPTOB BO3MOMHO JAHWIL B HEOOABIIHX Npelnenax. '

[pu ycrpofAcTBe BHICMOK n031 NPODHABHLIE COOPYMEHHA NepBOs
cTeneHnHoe 3HAYEHHe HMEOT BONPOCH, CBA3AHHHE ¢ ONpelencHHEM

G

oNTHMAABHEY YCAOBHA B3puLIBAaHKA, npPH KOTOpwX pacxoal BB na
] m* BuOpoueHHOrG rpyHTa MuHHMaasHWA. [lpu  ycraHoBAEHHH
onTHMAIBHEX N2PAMETPOB B3PBIBAHHA HCMOAL3OBAAH NPHHLKA
nof00KA, TO eCTe PACCMATPHBAAH He AGCOMITHHE, 3 NPHEEICHHLIE
sHAYEHHA NapaMeTpoB B3pWsa H BueMmok. B gauectme macmrala
NpHBEACHHA TNPHHHMAAH YAeAbHEI pPacXol TrOPH3OHTaABHOMD 3a-

pana B crenenn Y, nan V' Cy,

OnTHMaAbLHOE COOTHOIWEHHe MeKAy napaMerpami Co B W
(puc. 24), Hexons #3 TpeGOBaNHA NOAVYEHHA MAKCHMAaJbHMX na-
paMeTpoB BHEMEH — MNOAYpPACTBOPE, BMAHMOR rayGuHM, naowan
NOTEPEHHOTO CevenHa W MHHNMabHoro pacxona BB npu B3puba-
HAH B CEA3HBIX FPYHTAX, MOMHO BLIPA3HTH VpaBHeHHeM:

W = (0,45—0,55) V' Cor.. a.

B sToM cayyae ONTHMAaAB- Y
HEA HHTEPEA] 3HAYEHHA NOKa- arf /
saTens ACACTEBHA B3pHBa nN=
=3,3—2,6. BepxHue npeneim
aHaUeHHN EEIDTEETETB:,-‘IDT Mmaac-

THYITRIM, XOPOMWOD YNJOTHACMBIM Ly \/ 1".%/
\

CARMEM, HHEHHA — JeccoBui-
HUM TPYNTaM H CYOecAM C npe- | gs
ofnagaBHeM  JKECTKMX  MHHe-
panbHBX cKeleTHHX ceasefl, He- &
CIEL0BAHUA MOKA3a/fH, 4To HAM- ¢ & & @ @@ =
AYUIHE DPesyaLTaTh  BapMBoB A4
NpH MHHHMa LHOM pacxoae BB

ACCTHIAIOTCA B NNACTHYHLIX K- "
HaX W CYrJAHHKAX BAAXHOCTEIO

18—24% . C yMensllcHuem paa-

R P4
,.-_-.-*""{

AHOCTH  CHHMACTCH  MJIACTHY- [
HOCTH TPYHTA H YBeaHYHBAETCH / !
pacxog BB, 5:2%) |

B npaxtike rugpomennopa- / T l

THBHOIO CTPOMTeNbCTBA BOSHH- | & il Wl |

K4eT HeoOXOAHMOCTE CO3Z8HHR # y’! \ -
OTHPHTHX BHEMOK NPH COOTHO- 3| g B | t_]
HEHHH ee WHPHEK noeepxy K P4 T R

[AyGune B npenenax 1,5—1.& u
Gozee. Yerpoficreo takux mwe- Y% g # ¥

W
Eﬁ;r& B3PHIBAHHEM OQHOrO Tpas- g
HO O 4
ol SApARA DNPAKTHYECKH ppe 24, 3asncaMocTs NPHBELEHNLX
MOKHO (TMPH  COOTHOMIE-  mapamerpos Buewkn R @ P, noxasa.

:Hu 1:6 n Gonee) wam sxomno-
Hiecky neuenccooGpasho na-1a
Eﬂﬂh”‘“ pacxogos BB. [losro-
¥ OOHYHO NPHMEHFIOT MHOro-

TENA ACRCTEHA BapuBa n (6), ofneMa
nubpoca V W pacxofa B3IpmMBYaToro
BCILECTER q (@) OT NpABERCHHOA ray-
GHEB  3adomends  sapaaa W npu
BIPWBANHE B CYTAHHKAX.

a7
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Puc. 25, 3appcuMmoCin NPHBEACHHME Ma-
pamerpon meemkn R ou P, nokazaTead
nefierena Bapuaa n (§), ofwema awbpoca
V H pacxofd s3PHBYNATOIC DewecTea q (a)
oT npeBefeHHOf rAVOHAN 2aJ0meHHA 33-
pAna W upH BIPHAAHAN B FAHHAX

ku (puc. 25). Pacuer paccTORHHN Memay sapailaMu
HCXOMA K3 BeJHUHHE AHHNH HAHMCHbWeEro conpotHBAenHa W u no-3

KazaTens BHOPOCA N N0 3@BHCHMOCTHM:
a =0,5W(n+1), a=W/i{n) =Wy 0,8+ 08n"

Uro e KAacaeTcA NapaMerpoB B3puiBanns cOAHMERHHX Tpam
mefiieix 3apAnoe BHfpoca, TO PAacCHETHRE 3ABHCHMOCTH L B
onpelefeHis MOMHO BhlBECTH 0O aNaJOTHH ¢ CoCpeloTOoqCHHEME
Tax kax HeoOXOLHMBIM  VCAOBHCM
enaoWnofi BueMxH Oe3 nepeMbivex ABNACTCH NepeKkpuBaHHE BHISS

aapALaMu.
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pAAHCE B3puiBaHue cOAMMER-
KEX 3apafoe pubGpoca. [aas- =
Hoe TpeboBaHHe, NPelBLABIA-
eMOe B 3TOM CJAYYaC K B3PHB-
HOMY cnocoly NPOXOAKH, —
noayuenue pOBUOH BHEMER S
npH MHHHMAABLUEX 3aTPaTax |
BB u cibemax npoXoauMecKHx
pador. 1o Momer OuLTh A0-
CTHTHYTO TOJbKO NPH ONTH- -
MaabHofl cXeMe pa3sMCUIeHHA
apsaos. Tak, echn nBa pala
3APANOE  PACMONOMKENH  HA
IHAUHTENLHOM paccTOSHHH
Apyr OT Apyra, TO B peayib- S
TaTE B3puBa ofpazyioTced Ape
paeMkn, [Ipi cOMmmenun 3a-
PAAOE MEpeMbYKa MEMKLY Bhl-
eMEaMi Ovaer yMeHbIIATLCH, |
W NpH ONpefeaeHHoM (OnTHs .
MaNLHOM) PACCTOAHHN MCHAY -
3apAAaMH BHIEMEH COMEKHYT-
cr. Naneuefee cOamMeHAS
3apAAOB NPHBOAMT K HE3Ha-
YHTEABHOMY YEeJAHYCHHIO pac-
TBOpa M CAYOGHHE BLICMKH, BY
10 ¥ BpeMs 3HAYHTEALHO No-
suinaercas pacxoa BB Hag
eanuuy ofbeMa sulpoca.

Kamaomy 3Hauenuio noka-
saTenn JeficTBHR DB3pHBa 0
COOTBETCTBVET oOnpeicieHHoe
ANaYeHH: PacCTOAHHA Mexay
aapagaMH, MPH KOTOpPOM HX:
OAHOBpEMEIHoe BIpLIBAHHE
obecneynpaer  obpasoBapie
posHofl §¢3 NEpeMBIYCK BhieM:
Ii [H'.‘ILI.! ED.II.H'I:‘: i

=

npH obpaszopaHiil

MOK CMEKHHX TOPHIOHTANLHLIX 38PAJI0B, TO PaceTOfHHE
3apALAMH MOKHO NOACYHTATL MO BHPAKCHHIO:

a =W VT(n).

MEH LY

Jas CYTMIHHEGE

a=W I[—=1,5n1",
118 NAACTHYECKHX FIHH

gm="W)n

Peltlan ofutee BHpamenn
e PACCTOSHHE OTHOCHTE -
A8 cOARMENHA m, MOJy4HM: e TR

. a¥ef
T o Vin).

F,“H. Hoxponcxknit [50], paccmarpunas cosMecTHoe neffeTBie
CHCTEME YAIHHCHHBIN 33 PAL0B, PACTONOKENHHX NAPALILALHO B 01~
Hﬂn]ungﬁ_mnu, YCTAUOBMA: €CAN paccTofive we Goaee 1,57 pamuy-
ca ACHCTBHA 3apAia, TO HX MOMHO DACCMATDH |
st p PHBATE HAX CNACILHOMN

loacragus SHAYCHHE PALRYCA NMOJOCTH, A0V HM:

a < 1,571, < 0,881 °Cyy Ty, Kr, M.

JTa 3aBMCHMOCTB CHpaBelJHBa 148 YCAOBHH B3pHBaHHA B
FPYHTAX BHICOKOR NAACTHYHOCTH — [JAHNAX H TAMKCABIX CYTAHHEAaX
SHAUHTEABHOH BAAMHOCTH, KOrla © HHAHCHA YacTH BREMEH |;E+ as
HITCH YCTORYHBLIE PAaCKPHTHE [OJI0CTH, ‘ e
4 BI:I':I;I:‘[:IE‘pliHEEITa.ﬂI.-TJHE B3PbIEM, BWOOJHCHHBE B IPYHTAX nonu-
MEHHON TJAACTMYHOCTH (JErKHX CYFAHHKAX), NpOHIBOANAN UET LI
ONPCICACHHA ONTHMAABHWX BeJHUHH PACCTOAHHA MCHAY OJHOBpDC-
En'l_t:.-:m-:. BIPBIBAEMLIMHE VAIHHEHHBMH 3apalaMn BuOpoca pacnujﬂﬂ-
.-hl:_‘l!]-lh-l!'.lH NAPAMTENLHO APYT APVIY B OLHON NJOCKOCTH, hpu B3 u
BE,”“.'“ 3apAAOE ¢ NOKA3ATEAAMM Brbpoca n =184y 21 pEEE:TﬂHEFlc
?Eqil;ytr?np{?anmn LHEIMH 3apAIaMH 100MKHO ObTL PABHO 3= |,25W,
5 = L 3 Y, 2W. Eﬁﬁnﬁcpuuumu UPOBOANAY Ha Moaurone, [Ipn-
[t 1r,fc:~13ﬂ1‘"1 ;;m — TNpPecCOBAHHLIA  TPOTHA NACTHOCTRIO
- » LAYOHHa 3aa0menHd sapana pasHanacs 09 u 1.1

ACIBNMA PACXOL 3apALa COCTABARA 4 KO/,

Peayaprata BapwBoB oTpamenm B raGanne 16,
cm;‘k;}:;‘m; NOAYUEHHBIX NaHHLX NOKA3aJ, 9T0 ¢ yBeAHucHHeM pac-
i EEMJH.’I].? MIEI"H““ He Hab/jl018eTcA  NpPONopUHORANBHOrO
g J4[1:;‘5-I lillqern:. PEACTABJACHAE O 3ABHCHMOCTH BHCOTH NCPeMbi-
Mmﬁyﬁ nep. B 3ABHCHMOCTH OT OTHOCHTENBHOrO DACCTOANMSA
e :rmm ;1;;.131:.111 H MORASATENS NENCTBHA BIPWBA m/n 4718 Baph-
i renex pribpoca n = 1,8 u 2,1 aact rpadmk, npusenen-

la puc. 26. M3 pucyHKa BHANO, 4T0 ¢ YBeAHYeHeM OTHOCHTEb-

HOro aceT 4
OAHHA MeX
‘h*'.l-umr[::I N He ALY 3ApANAMH M NPH ONHHX H Tex e 3Ha-

OPOHCXOINT OpOnOpUHOHAALHO !

& : ) o  pocTa BHICOTH

PeMuugn. Boace toro, no OnpelefcHHOro 3HaveHHa m  Habawo-
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OTHOCHTENLHOMO  PACCTOAHHSA

Pre. 26, 32BHCHMOCTh IJICULALN

HOTO paciofa B3puDvaTore BE
nepembakl  (§) 0T COOTHOWEHHA

1
H M nokazaTenes AcficTEHA BIPHBA T{a}.

MEALY 3ApALAM

paeTcH 1aMe HEKOTOpOe ee YMEHbICHHE, Beauunpna MepeMeveRs
He3HaYHTEABHA H TOABKO NpH MmN = 0,9 npeswmaer 0,2W. i

[Tocko/bKy OCHOBHBIM (EAKTOPOM, OMPEARISIOLLHM paECTDHHH
npH CMEMHOM B3pBIBAHHH 3apAI0B peiGpoca, SBASETCA rn:n.li:.r'-uzm.l:i
BLEMEH MAKCHMAJBHOH OAOUIAAN cedeHHA OPH MHHHMAJRHOM pac-.
xone BB Ha enuuuuy ee ofbesa, TO ONTHMAMBAOE pacCTOAHNE,
yAOBACTBOPAIOILEE ITOMY TpefoBauiio, pasHy ————. -

peadunnE 0,2W.
coTa NepeMbMKH He NpeRslwaet
J{apgmepﬂn, 4TO ¢ yMeHbLUIEHHEM PACCTORHMS MEKIY sapanaMi

NpONOPUHOHANLHO YBEAHUHBACTCA BHANMAaH ray0GHHa paja nepeMblis
KOil No OCH 3ajoHenna 3apaia P u NPEBHILIACT NpH 3TOM [‘-‘I}’ﬁ}{ﬁl::I i
BLHEMKH OT B3pHBa 01HHOYHOrO 3apdid seifpoca. BranMmble rayoRs

ThID
Hi ANNPOKCHMHUPYHCH 3aBHCHMOC
: P = KWn,
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rae K =055 npn oaunounom eapusannn, K = 0,65—0,70 npn}
CrIEHIHOM ZE:'I[.':IHEEIHIIH JApROOE LIR F.-'[}’ﬁ]il']hl BRIEMEKH HAL TIE]}E‘:HH":I-_
KOH H 1O OCH 3aJ0MeHHS Japaid.

Conoctasiaenne IKCNEpHMEATAAbHWX JaHHHIX H pacycTHRIX Be-S
AHHHH OTHOCHTEIBHONO PACCTOAHHA MeMIY 32pAiaMH N0 NPHEREICH-§
HEM BHIUE 3aBHCHMOCTAM oTpaicso B Tabanue 17, HauGonee Ganzs
KO COBNAICHHE JKCOSPHMEHTAALHLIX H PACHeTHMX 3HaveHN# I1aiof)
3ABHCHMOCTH .

m= Vimnem= 3T

Tabauyz 1

Conmt Tanienne PHCMEPHMEHTAILHEN H PACHETHRY BETHEHH PECCTOAHIA
MOHLY IAPAIANE

DHETHRECKHS AHAUEHHE Pacugrnme duopuyan
3 - R s ;
E E 2 m R i R l':ur 04310608 [a=W
2z i
SR m | mn | i | ma | om
1,8 1,6 [0.87—0,9( 1.4 ‘ 0.78 | 1,57 ‘ 0,875 | 1,65
2,1 1.8—1.90,87—0,9) 1,55 | 0,74 | 1,82 087 | 1.9

HO ONPEleATh TAKMKE N0 BHPaKeHHID m = ‘-‘"1’-‘1'—1, KdK 3TO npej-
aaraerca B pafore E. H. llndpuna [55].

C yuerom paspaloTanublX NOJOMEHHA OANOPALHOrO M MHOIO-
pHAHOrO METONOB rOPHIOHTAABLUEX YIAHHENNHX 3apHI0B BuGpocal
DL/ NPOHIBEACHE NPOMBILLIENIHe BIPHBK HA YYACTKAX Tpacchl)
Kapaxymckoro kanaaa usm. B, H. Jlenuna. \

TexnoMOTHA H ONEIT CTPOHTENBCTEA KAHAJIOR JTHHEHHBIMYH JApANAMH
BIPLIBYATOND BeUleCTR

BaprusHo#l cnocol .cTPOHTEABCTEA KAHAJ0B H KOJAJACKTOPOR MOAY=
yapeT mee Godee WHPOKOE pacnpocTpanende. Jtomy cnocolcTByeln
pazpaboTanHad TEXHOAOrHA, OCHOBAHHAA HA NPHMeHeHHH YAIHHEHS
HBIX FOPHIONTAJALUBXY TPAHWEANHX 3apAJOB, VAOKCHHLMX nmapaiss
JACALED MPOEKTHOMY AHY BHICMEKH.

Mo ocn Tpaccwl Gvayilero KaHajla OTPRIBAIOT 3apifiiyio TpaHs
wew #a cayouay 0,45—0.8 rayOHHE BHeMEH. B Tpadwero yxaaass
paoT 3apaa BB, saceinaor B NPOH3BOAAT B3pue. B peayanTaté
pHOpoca wacTH rpyHta (1o 45—50%, u3 pazpabaTmsacMoro ceues
HHH) A ynaoTHenHs obpasvercs BHEeMKa KaHana. F

Takoil enocod npoxoaxu nanboaee spdextTuben B neBosoHaCH:
WEHHWX CRAINKY FPYHTAX, B KOTOPWX NPH BIpHEBAX 3arayfeHHbiAs
sapaaoe obpazyioTcd EKamy(ieTHde 0OJ0CTH 3HAYMHTEIbHBX pas

T

mepoB. Ero caeayer npuMensTh npexile Beero B cymecsx, JErkHx
g TAMEIbX CYTAHHKAX H MAHHAX ONTHMAAbHOR BAammocTH (8—
25% ). On MoXer GHTH NPHMEHEH TAKME B CYXHX CYTJHHKAX H Cy-
pecis, B NEecKax ¢ AOCTATOYHBIM CONEPIMAHHEM NBASBRIX H TAH-
HACTHIX UACTRL (We Mmenee 35—40%), B meccoBHARMX cyrammxax i
rpape/HCTHE MOpodax, cogepmalinx He MeHee 40—45% wenxoze-
Ma (TAMHHCTHIX W NBICBATHIX HACTHL). B 3THX rpYyNTOBHX yeaoBHAX
s PeKT HECKOABKO CHMMKARTCH.

[Io cpaBHEHHIO C ONTHMAJBHBIMH TOPHO-TEOJIOTHUECKHMH yoao-
pUAMH B CYXHX (Menee 6% BecoBofi BITAKHOCTH), & TakKe B rpase-
AHCTHX CBABHBHIX MOPOAAX KadYecTBO YILIOTHEHHA IPH  B3pHIBHOM
cnocobe NPOXOLKH BHEMOK CHHMKAETCH, NPOTHBOMHABTDAUHOHHbE
CBOHCTBA YNAOTHEHHOH 30HH pesko yXyillamwTes, a pacxos BB
noOBRIACTCH.

[lpoxonra sapafuofi TpamileM SABNACTCA OHEHb TPYIAOEMEKOR
onepaunedl, OHA B AHAMHTENLHOR CTeheHH BJANAET HA TeMOH CTPOH-
TeabcTRA. YUMTHEBAA AMHeAHMA Xapaktep paGoT, cacayer npuMe-
HATH A0A Hapeskd TpaHwed raybuuod no 3,5 M BeCOKOMpoMsBo-
AuTEJblEE MHOTOKOBINOBHE H UENHHE SKCKABATOPL, XapakrepHo,
4T0 3TH 3KCKABATOPH MO3BOAAIOT NOAYYATH TPAHWEH HeolXoIMMON
mprusl. [IHpuna sapaanoft Tpanmwen 3apHCHT oT ee rAyOHHEL
Tpanwea rayGusofi 2,025 M npeasaswadedHa AJA NoaydeHns
BEeMKR ceuentem 30—45 M2, a tpaswes rayGunofi 3,0—35 M —
BHEMKEH cedenuem no 80 m® Macca yxnanmpaeMuix B HuX 3apsifos
Ha 1 M IMHHE cOcTaBiafeT B mepBoM caydae 100—200 xr, Bo Bro-
poM nocruraer 290 xr. Ilostomy aam tpanwed rayGuHofi mo 2.5 M
npHemaema wupnua 0,6—09, a ang rpanwed rayGuauof 1o 3.5 M —
0,9—1.2 m.

Tpanwen rayGuuofl 5—8 M ofecnedHBalOT MOMYVHEHHE BHEMOK
Goasuworo cewennsa (no 500 m?), Illnpuna Takofl Tpanwen NOHHAY
pasna 0.8—1.2 M, yreawuufi pacxon cocrapiser 1200—1500 Kr/M.
Kak noxasan onwT NpOMBLILLTEHREIX B3PHIBOB HA YeTBepTOR ouepe-
AH KapaxyMcKOro xKana’ia, 178 NPOXOAKH SapAIHEX Tpanwed ray-
OuHoft 1o 7 M Hanboaee pauMOHAABHO NPHMEHEHHE 3KCKABATOPOB-
aparnafings ¢ KoBWOM eMroctsio 1,0—1.5 u?,

¥CTORYHBOCTL TPYHTOE AOMMHA NOMYCKATh COXPZHElHe BepTH-
SAMBHEIX  HAM KPYTHX (momx yraoMm 75—85°) HaKMOHHEX CTEHOX
Tparwen, [Tpu raybune tpanumwen Godee 2—3 M Ha YHACTEaX, Ha
HOTOpHIX HAXONATCH 0¥ (BO BPeMA KOMMYTRUHH BIPHBHOR ceTH
H pasMenieHHs 3apAi0B-GOEBHKOB), OPHMENHIOT NepelBHMHHeE Me-
Tdnanvecke anfio Apyrie BpeMeHHBe Kpenu,

2 Baznoe mecto B obumem TexxogorHueckom NPOUeCce  ZaHuMaeT

CX2HH3AUAA YKAANKH B3PHIBYATOrO BewecTRa. OHA He TOABKO co-

RPaluaeT TPYAOEMKOCTE M CTOMMOCTH S3PAAHLX palor, HO W

EE:;E.FWHEHET HENpPEPEBHOCTE BCerd npouecea pabor. Hanboaee npo-

m‘ﬁwﬂgﬁﬂm cnocol sapAmaHHA Hackneo, B 3TOM Cayuae He-

i ;;H TPARCNOPTHO-3aPAAHLIE MAWMRHL, NOAYUHBIUNE npHMe-
TEPHTHY ropHuX paforax.
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[lpr notounofl TexHOgOrnd YerpoleTBa NpodHIABHEIY DBhieMORS
ceyegHeM a0 25—30 m2 uenecoolpasHo npuMenenne cneucbopyio
BAHHBIA IPEHOYKAA104HHNX Mawud. B sToM caydae TexHOAOTHYES
CKHE ONepanni: YCTPORCTBO 3apAfHOR TpaHIUCH, 3acLilka B Hee
B3PLIBYATOr0 BellecTsa i safoflka TpaHWEN rpyHTOM — BHNOIHAS
T MOCNeI0RaTeEIRITO, o Mepe IBHMCHHA _IPEH'I]}'H.-'JE.I‘EEIHEL uenn 5' ]
OapoMm npopesaeTcA YIKas TpaHlled, Kyid H3 3apRIHOTO ﬁfHHEth
iIﬂET}’I‘IHET ,ZI.USH]J-DBHHHGE HOJMTHY2CTED BIPLMBYATORD BEllecThA. l'j |
JlPEIE{pHTHEM CTEHOK ﬁ],-'HE{EpE DJ_HE']EPEME‘I]FIU }’H.'IHJ]J{J:FE'I.H]T 24 PAl
m JILI 3aGofika 3apaAeHHOA YacTH TpaHUeH OCYLIECTBAAET
Gyas1o3epHol mojiBeckoil, CMOHTHPOBAHHOH HA ADEHOYK/I3AYHKE

[Ipu saknagke 3apsios HeDOABIIONO YASALHOrO Pacxola, 4To0R
nabemare nepeMewnsanuas BB © rpyHToM, caeiyer NpHMCHATES
noansTHAcHoBHe oboaoykn, 3anpeccoska BB 5 000a0uKy BOSMOMS
Ha Kak BEPYUHY, Ta&K H C NOMOUbI0 nneBMarHueckoft zapaihol Mas
(I HHLL 1:§|{_ }lr'E}:HDﬂDT'HH C HCAOJAB3IOBANHEM TFOpPHIOHTAALHLIX 338
PHACE UrIAHHTA B MOJHITH/EHOBOH obodouke Obiaa OpoBepeHA [PH
ycrpoiictee KoTJoBanos npyacs. HarotosnenHeim Ha Mecte pador
HrAAHHTOM 3AMOAHAAH NOJAHITHASHODEE PYRABa JHAMETPOM OKOAOS
20 oM, gaunnoft 20 . Pyxkapa c 3apajoM VEI4ILBAAH B TPpaHIUCK
HA HA CTHKe ycraHasaupanw Goenuxn muwnuuupyiowero BB. _

[Ipu nogroTopke KPYMALIX BIPHIBOR, N0 HAWEMY MHEHHIO, 38PAT-
Ky Tpaiiier weiecooGpazHo MPOBOAHTH CAEAYIDMHM 00pazoM. YK
Aafaxy Meitkos ¢ BB BecTH ¢ NOMOWEID HAKAOHHMX JOTKOR HE
ABTOMAIINNEL (aBTOTAra4Ya), ABHMYUIEACH BAOAL TPaHWeH, JaTeM)
B Tpanuieinui 3apal onycTuTh OOERHKA H MEXaHHIMAMH 3aCHIATH
Tpanuen, Kax nokasai OnHWT NPHMEHEHHA JAHHEAHO-NPOTAACHHBG
TpaHllefiHMX 3APAN0E OPH NPOXOJde YUACTKE Haga}{ymcmm Kanaia
um. B. M. Jlerusa (cedense kamana jao 200 m2), yknaaxa ocHOB=
HOrO 3apaza # O0CHMKOB OocYlMecTERAMA W Oe3 coycka Jwoael B 333
PAINYIO TPAHLUEWD. E

[Ipn Henoap30sanun B Kavectse BB Ooenpunacos, cHATHX ¢ BO=
OPYMCHHA, 32paiky HeoOXOQHMO BecTH ¢ MOMOLIBIO ABTOKpaHOBS
Has nopdimenus GesonacHocTH pafoT MOMKHO UPHMEHATH KOHTEHS
HepH ¢ JonHof pazrpyskoft [22]. '

Hauboaee npueMaesMol QopMod oprannzauun paloT npH nois
FOTOBKE KPYMHBX B3pLIBOB HAa BROpoc fABAAETCH COBMewCHHBI
rpadiuk, npelonpeledsoWHi napanielbHoe BHNOJHEHHE OCHOBS
HEX TeXHOJOTHYecKHX NPOUECCOB: NPOXOAKY 3apAAHOW TpaHiUeH;
viaraaky BB u 3acunky rpyntoM. B cnalmx, meycrofiumsux rpyHs
TAX 3apAIKY TpaHlen cAeiyeT OPOH3BOJAHTL BCACHK 3a NpPOXOLOM
skckapatopoM. A8 npeloTspalllenns oOpyUIEHHA CTEHOK TPaHIIEHs
i ofecnevenns Ge30NacHOCTH SapPAAKH NeoOXOIHMO NPHMEHATH MEs
TAJTHYECKYI0 KPenh, MEPEABHTACMYH SKCKABATOPOM. )

TlocaepopaTeabHuid rp&¢HH paﬁn'r, NpH KOTOPOM TEXHOJOrHYES
CKHE MpOLeCet BHNOTHAIOT NOOYEPEIHO M PacCcpeloTOMEHHO BO BPES
MOHH, BOSMOMCH JHIB B cAyYae FPYHTOB ¢ ycroAuHesIMH (opraMi
3apAAHON TpaHLIEH, '

74

[Ipesenvtble rayGHHE BHEMOK, KOTOPHC MOMHO MOJY4HTH B3PhI-
paMH TPAHWEANHX 32pAA0B BHOPOCA, ONPEeSIOTCH B OCHOBHOM
yCTORYHBOCTLIO CTEHOK rayGOKHX 32PAANMX TpaHmedi, CoraacHo He-
credopannAM [51], maxcumanbsas ray6usa (s Merpax) sapaaHof
TpaHIleH M0 FeoJOrHYeCKHM YCAOBHAM:

. Hy= %ctg(ﬁ“—%).

rae K — cuennenne rpynra B MaccHpe;
v — o0BeMuulil Bec rpynra;
p — YroJ BHYTPECHHErO TPeHus,

Aauntle 0 npeaeabHHx raybunax TpaHWed, KOTOPHE COXpanaoT
YCTOAYHBOCTD HA BpeM#, HeoOGXoIuMOe 19 YRAAIKH 2apsaga, 0 o
rAyOHHAX BHICMOK, NOAYYaeMHX NPH B3PHBAX STHX 34PHI0B, NPH-
BeleHH B Tabanuax 18 u 19, :

Crpouteanctso yuactkos Kapa KYMCEKOFO
kaHaaa Bapusine paboTH NpoHsBOINAH Ha Tpacce nHoHep-
HOro Kauana (mHxerw 8530—8613). Jlurodorms rpyntoB Ha stoM
YHACTKE NPEACTABICHA B BEDXHeR 4acTH TAME LMY nepecylenibl-
MH TAHHNAMH, B HHAKHCH YacTH TAMEAWMH CYLAHHKaMH ¢ OpoC/oit-
HAMH H JHH3aMH cyneceil.

Ilo TpyanocTn paspaBoTem MexaHuaMaMu 3TH PYHTH OTHOCAT-
et ® IV, 1IT # uactnuno wo 11 kateropuu. Ha yuactke memay nuie-
rami 8531—8572 B mpedenax cevemus Kawada ma rayGune 4,5 u
SHIVIIHAGAIOTCA TPYHTOBME BOLBL, 4TO CO3A4€T 3ATPYAHCHHA npH
paspafiotke rayGokoft BuleMKH KaHaja MexammaMawa, B CBARIN C
ITHM NPOXOAKA KaHata Ha yyacTke OWAa BHEOCIHeHa B3PLIBHEIM
Cnocofom.

Maa yerpoficTsa BHeMEN NHOHEPEOrO KaHala UPHMEHAAH HaH-
fo/iee SKOHOMHUNOE OJHOPALHOE PaCHOACIKEHHE Tpanehnbx 3a-
PANOB BHlpoca, 3akAaALBaAEMEX MO OCH KAHAAA Ha pacyeTHoR ray-
Gune. Tak Kak TexmAYeCKHMH YCAOBHAMH NpeiycMarpHBanach
MCXAHHYECKAA 3BUHCTKA DASPHIXAENHON 30HB FPYHTA, TO BIPLIBHAA
BHEMHA uMeqa MeHbIICE Nonepevnoe ceyeHHe no CPaBHeHHID ©
NPOCKTHEIM,
mhgpﬁféxmp:al T]}EH%[EF[ﬁIIG OCH KaHaNla Benach APArsafiHoM ¢ eMKo-

Buwa | m*, FayOuHa tpamures ma pa -

s b ¥ P Pa3HBIX yyacTKax cocras
B RAYECTBE OCHOBHOIQ BIPHBYATOrO BENIECTEA WCOOALIOBAAN
Aauut. Tpauwefinee 3apain BIPHBATH C NOMOUIBIO AETOHHPYO-
:l;ern whypa, Nlas storo mo aauHe kamaoro zapaia VE12 1BIBAAN
e Hr.-rrn wHypa H Heped Kamasle 20—25 M y3en 3apoaman B Me-

R HRHugupyowero BB (amwmonnra MNe 6 JKB), CooSoinme xon-
U IHYpa BEIBOIMIH H3 TPAHLIEH HA NOBEPXHOCTh., JaTeM TpaHIIeD
SAChINaAH GyanL103epoM,

‘15{!E:. pesynsTaTe BaphiBa TpanuIefHOrO 3apAia HrAaHHTA ANHHOM
ﬂﬁpa' _:ﬁ:_mc:.nhﬂmz.t PacxoaoM 300—340 xr/m Ba rayGune 5,1—6,0 o
“UBAMACE BLICMEA 0apalolHYECKOrD cedYeHHA IWHPHHOA no

o Pe— e
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CORIABAEMBE BIPLIEAMy TRAHMEHHLY  3apagon
i 3 F 1

Mopaag tiﬂ:::u ' dia .Mml: Lkl
| % | -3!|.'-: AH A B3 [ FH
| | TREHILCH AL [ ]
Fauie M TRKeApe CYTANHKI 14+—15 | 7=0 li—18
oo 14 B—I0 [4—13
_ 13—24 i—8 12--13
JIETEHE H Jeccoppilibe CYLAR KN Ao 13 G—7 G—10
15—24 5—6.5 i— 9
Cyneci, rpancancThe noponw, cogep- 1o 13 3—6,5 6— 8
| WAWEC FAHIHCTHC YaCTiWL 10—22 e fi— 8
FannHeTHe Teckl ao 10 d—3.5 I— 5
Jlecew AL 7—8 i— 8
Muacsatue neexn | - 3—3.5 3,5—14

sepxy 27—33 M, rayOuuoi 1.0—86 um
dettna 125—140 w2 (puc, 27).
2,4—2,6 kr/m3. Bunumas rayGus

Pae, 27 Yuacrow Kapaxysexore wanana, noay

3ANOMe Ny e

O coznaumy cHAbHO VNAOTHEHHON 30HW B (0
NPOUNCCCe OMETHO-NPOMBILTEHHE X
e aMMonntr M 6 AB, npeccosannmi

HOro rpynta cocrasna 2,426 xr,
Wehnuf p

a.|._1l."r

ACXOL TPOTHAE OOYCAOBACH He TOABKO

Hrpa 3apana 8 1,45—1.,5 pasa, yro cougere

AyGuay

TEHNER BI[LIAN Y Cocoon,

ALCTBYeT
PTax H Ha aHe Kawanaa,
paGor menoibsopaan Tak-

H 9ElWYyHpOBaKH b

TPOTHA,
SepHOrpanyant. Pacxos ammonnTa Ne 6 JKB

Ha 1 m? suGpowen-
TPOTHAS — 2,9—35 kr, Mogw-

ero B3pLBHLIMH

a7

NACIAALIO NONEPEHHOrg ce-
Pacxox BB s cpeanem COCTaRU
12 DHIEMKH npeBRICHIA

m

]




cpoficTBaMH, HO B BAAMHOCTHIO rpynta. Tak, B3pHBH ¢ DpHMEHE-
HieM WrIAHHTA H &MMOHHTA TPOH3BOANAN panHeR BECHOH, KOraa Be-
coBas BAAMHOCT pasuanack 18%. BapuelBel TPOTHAOBHX 3apAILOE
nponsmonian Ha 1'fs—2'/y MecAna nosxe, 3apaalbic we T]J-B.]TIJE.;':E['H
GMAN npofilensl 10 HAYANA ONHTHO-NPOMBIMIAEHILIX B3PLIBOB. Hmc:
B YCJAOBHAX CYNOro KAHMATa OPHBEID K nepecyInHBANAI TPY
BOrD MAcCHBA, H, KAK clelcTsBHe, K YXYLMCHHIO TEKHHHQ-EEGH?;;;
weckHx Mokasateaedn, Ecan g rpyHTax ¢ BecOBOH BIAMHOCTRIO
rAvOHHA BRCMKH, KaK npaBHac, HA 40—600%, a B OTASALHBX CAY-
qanx mame Ha 80—90% npeseinana rayGuny sapaadofi TpAHIIEH,
To B FOVHTAY ¢ pecopofl  Baaxmpoctbio no 8% —Bcero Julih  Ha
040,

: BapeBsaMH, NpoBeicHALIMA HA KapakyMCKOM RaHAIE, ﬁﬂﬂg no-
KA34HA BOIMOMHOCTE YCTPOMCTEA rAvOOKHX BhHIEMOK, paspaboTka
KOTOPBIX 3eMJIepOfHHMH MeXaHH3MaMH cOnpAXeHa ¢ ﬁI:IthIJIHﬁ:
tpyanocraMi, Cevends B3PBIBHELX BHEMOK COraacHo T'EKHH‘-IEE;E}
TpeGoBaHHAM BOHCAAHCH B npoekTHuil npodurae xanaaa {pue. 28).

315

2 el g Ty

98 [lonepesfitfi OpodUAL BEHEMEH, O0PA30BAHHON B3pLIDOM (myngTap — 8
i npau:-:rupuﬂ nmeuEm cnaomAan aEmR — dagTueecEni npodmas). -

TexnAKO-IKOHOMHHCCKHE pacyeTH MOKa3ajH, uTo B peayabTdTt
nposeleHHEX PaGOT SKOHOMESA COCTABIAA okoao 100 TEC. pyMﬁ.ﬂeﬂ. 3
CrpouTeabcTeo yuactros Taassoro yp-
rabCKOro KOAdeKTopa Koaaekrop npoxogns B rannax, cyr-
AMHKAX, CYNeCcAX H MecKax ¢ YJEAbHEIM BECOM rpEHTa E,El?u—-m:
2,75 rfem’, l!.-'taiHElDC.Ehm E—EIE%. l:ag{ne.a.:-mﬂ Ha rayGHRy o 3
IToBke BEOAH He OuAN OOHAPYIKEHEL. 3
rP}'hD NpPOCKTY, PaspadoTaHHOMY HHCTHTYTOM ﬂT}'pHHEHrHHpDBﬂﬂ.:_
X03%, CTPONTEALCTRO KOJJEKTOPA WHPHHOA N0 JHY 5 u, ¢ 3an0Me
anes oTkocos 1:25 # rayGunuofl 3—4 M HaMeyanock BHIMOAIHTES
MOLIBIO 3eMACPONHBIX MallHA, .

; R‘E:BHI:!LII'!HE rp}fHTI::d Ha TAKRpax EE]JEC}-'EUEHHI.:IE H BLICONOMHHEpA=S
NH3IOBAHHLIE, OTAHYAIOTCH 3HAYHTENBHOH MexannuecKol npnum:;
cThio. [losroMy MOMYMHTE B HAX BHEMKY KOJLIEKTODA APOSKTHOTOS
ceueHHA ¢ NOMOUIBH CKPGNepoB HEBOIMOKHO, MocTpoennwi Kanad
uMeeT 3ajoiedde oTkocos |:3 W WHPHUY BHEMKH TNOHH3Y ;
pmecto | : 2.5 4 5 M NOo NpoekTy. YVeeanuenne pabouero ceueHHs 0
CPABHENHID ¢ NPOCKTHHM NOBHWLIAET obulyi CTOMMOCTh H YAAHZ
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HHET CPOKH CTPONTCALCTBA KOAACKTOPA. K ToMy e HeolXOAHMOCTH
FRCIAYATALHA 3Q:‘-1.-IEPGﬁHh]E MAalllHH H C[},EI_EP.H{E][]-{H_ HOJTITERTHER
(“TPQHTE‘IJE'FI! BAaJR OT HacedeHHHEX NYHKTOE M HCTOUHHKOB BOAO-
cHabmernus B 3—4 pasa (N0 cPaBHEHHI) ¢ HOPMATHBAMH) NOBH-
maeT Hakiajible pacxoas. Bee 370 B NOCAYMHAC OCHOBaHHeM ANR
CTPOHTEILCTREA KOMMIEKTOPA BIPHEHEM cIocoboM.

HeofxolinMBue pasMepsl NONCPedHOrs ceYeHHE KoadexTtopa ofec-
NeYHBAIHCE OYTCM PACNOJNOMEHHA OCHOBHOIO 3apaia EBulpoca B
oAHl pal, C ueablo Xe NOAYYCHHA HANpaBJAeHHOro REGPOCA H BH-
NOA4MHBAHAA OIHOrO H3 GOPTOB MPHMEHAJH ABYXpAjHOe pacno-
JOMEHHE 3aDPHA0E — OCHOBHOMD H BONOMOraTedLHOrd — ¢ 3amMel-
acHueM B 200 wM/fcex. :

Ilo cxemam I, II, IIT (pwec. 29) npeaycMaTpHBaam veTpoHCTEO
BhieMKEH HﬂHJ‘IEHTﬂl}ﬂ
ceuenneM 30—60 w2,
ray6unoft go 4,5 m, J
WHPHHOR NOHA3IY A0
f M; no cxeme 1V —
BRNOAasHBEaHHe OO-
Horo u3 Goprop. [Ipu
3THX B3IpHEAX HaMe-
4eno GHA0 HCNoAb3o-
paTh npeofinanar il
CHABHEIN  CEBCPO-BOC-
TOMHBI BeTep A4
CMEIEHHE TOAHATOrD
BIPHBOM TPYHTa Ha
oauH u3 Goprom. Pac-
HeTH  MOKAa3WBaloT,
HTO BPEMEHH, B TCHE-
HHG  HKOTOPOTO NOJL-
HATHM B3DHBOM
IPYHT IBHXETCH B
BO3AVXE, NOCTATONHO,
UTOOH CMECTHTh €ro
Ha HYMKHOE PaCCTON-
Hie,

Bpema, nHeofxonn-
MOe [N/If BOBJeYEHHS
YACTHI FPYHTA B NBH-
HeHHe BETpOM,

tu p— SU'UD % .

an ﬂ.HEl.B[L'TpE Pre. 20, Cxemld pAchoaomesiHa 3apafios m nmome

peuHEle NpodMAN BHCMOK, NOAYYCHHWX B Peiyab-
Tactay Menee 001 M e wapupa  (mynkmap — NPOEKTHHA  NpOdHan,
H NOCTOAHHON CROpO- CRACINHAA AMHHA — GakTHICCKHA npodnas) :

CTH petpa Vg = 10 B 11T o e Mmediions: SapetEd WORRMATE MGGE. O
Mfcek., t.=3 otoetcTneine 70, 100, 140 wris; 1V - ABYX M4pasteasiux
L L CCK. BCHMMCTHSHIAX 3aPHAGE ErAaNHTE
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Bpema naxomjiends NOAHATOrO FPYHTA B BO3AyXe 1=1].9'V-f'f,'
rie H — owicora noamema rpynta, NpeBLIIAIOUIErD A4 JaHAHY
p3puBos 80 M. Orcioga t = 8 c. B s1oM cayvae 4acTHuUL rpynra
OyayT nepeHecenn Ha paccroadue | =t — t5) Va=(6—3)10==30 m, 3
TO €CTh 33 npeledn HOpTa BleMKH. '

Tpanuen no OCH KOAAeKTOpa paspalaTbiBajn 3IKCKaBATOPOM
3-308. TayGuna Tpanwey 2—3 o, uro cocraganer 0,5—0,6 Tpelye-
Mol rayGuns soleMrd. Jas B3pHBa HCOOAL30BAJH B OCHOBHOM
HTAAaHHT.

HPHMEHEHHHE CXCM |l BHPHBHHHH NOFBOAHAH NOAYHHTE YYACTOK
KOUIICKTOPA, NPAroaAnNf K sxcnayatauly Oes 1opaGoTKR e€ro ¢ 0o-
MOLLBIO 3eMACPOHHLIX MAUIHA.

TQ."‘HHH'D-EE{EI‘]I’.‘:pHHEI[TE.’IbHHL‘: NOKAZATEAH ﬂﬂ]}ﬂHE‘TPDB 24pAaa

H BHIEMKH npHBcacHW B Tabanuax 19 4 20

Tabauya 20
Jarpare wa | m? suemis, 00pazopainod pIpEnHEM cnocobos '

nEII'ItP'I'IIII'.'I'I‘ COHENT ARCWHEH
Lt cxeaa 1. cxewn [, | exessa U1, | cxenn 15,
2 W 4B u 60w B
Jocrapka BB, croumocrs BB (praa-
HHTa) G, 3 I 14.0 15,0
CpeacTna DIPMBIHEN H HHHLANPY -
tee BHE 1.50 1.95 1.95 | 2.4
j.H.FI-[I..'].H'[".H BAPHBHIES H PYHOROAHTCOR 1
BAPMDIME patoT 0,2 0,20 0,2 0,3
Japnaata pCnOMOraTeILNLE pabounx 0.8 0,84 0.5 0,92
VerpoficTno o 3aceNKa TPaHue 0,52 0, &6 0,95 1.42
Mrtoro: 0,82 | 13,85 18.0 23,4
Pacxon na 1 m? rotoeod BueMmkd, pys | 0.3 0,29 0,30 0,35

ﬂEEIHHE no HCNOIbI0EA HHI SZHL‘].'.ITHH E-E"I‘FIE A8 CMCUICHHES ]
rpyuTa cacaywowmue. Ilpn B3puiBax ¢ ABYCTOPOHHHM  BLOpOCOM
1aMe NpH He3NauHTeABHOR CKOPOCTH BeTpa — NpPHMEpHO 4 M/cel, o
oxoiae 6% obheMma MOAHATOMO BIPWBOM FPYHTE OBINO VAOKMEHD HA
HYAHYIO 10r0-3anaHye cTopoHy BueMid, [lpw Goaee Gaaronpuat-
HO BBFHBHDI"I cxese, KOrga RCNOMOrATC AbHBIA Japai [ Macca i
45 Kkr/m, rayOuna zaaomenns 1,8B—20 M) BapuiBajgca ¢ samedade-|
Haem B 200 mfcex. nocac ocHoBHOrO (vaeawnsli pacxon 140 xrfs)
rAyGHHa 3anomenns 2,8—29 M), 80% p3pueaemoro rpyHra noas
1CHCTRHEM 3HEPrHH B3pHIBa H BeTpa OMAO YA0MKeHO Ha NPOTHEO
MOJ0MHOM OT BCTOMOraTensHOrO 3apAia Oopry BeleMkn (pue. 29)0
KEPHETE]’!HD, UTO TIPH 37T0M ."[DC'I‘]'II'I[j.’TD BRIMTOJAMHBAHNE OTKOQOCA
BHCMEN NOQ 33 1aHHB M }'r."lﬂh!l. b

OnuTHO-NpoMEWIeHEBe paloThl MOKA3aAH BHCOKVID 3phders
THBHOCTL #H IKOHOMHYHOCTH [H'I-]JHHHUFI TEXHOAOrHA l.".'T]:I'IL'IIHT'E.1hI:'I'Bﬂ:-
KOMIEKTOPa ¢ HCNOABIUBaHHeM HIA3HHTOB, Pacxoa Hraaunuta HE

BO

npebilttan 2,8 kr Ha 1 w® selesin. Crommocts 1 M° BHeMk KOJ1-
ACKTOpa COCTaBHAA He Goaee 35 kom. (taba. 20), 4to HaMHoro
MCHBIIE CTOHMOCTH paspadotki 1 M® BmeMiEq 1

; . 3eMae . -
NaHHIMaMH. PR

.,ﬂ.llil: B3PHIBA FPYHTA HCMOAB3OBANH TaKae YCWYHPOBAHHET TPO-
Thil B aMMoHaT Ne 6 KB, INpumenenne stux B3PHDBYATHX BelLECTE
HCILENeco00pazHo 145 paspaloTkH cyxHx TPYHTOB: pacxoj HX 3Ha-
HUTEABHO GOAbUTe, MeM HriawpTa,

UnuiTHO-NpoMBIeHRbe paGoThl Ba [aaBnom MypraGerom koa-
AERTOPE NOATBEPANIH BHICOKYIO 3(0peKTHBHOCTL BAPHBHOTO cHOCO-
Oa cTPOHTCAbCTBA. Kak NOKasWBaloT pacueTw, KOMIJICKCHas OpHra-
14, COCTOALLAA M3 1—2 B3PHIBHHKOB H HECKOJBKHX BCIOMOTATElnh.
i pabounx, mpu paloTe OIHOrO MHOTOKOBLWIDBOMG IKCKABATOpA
(115 pa3paBoTRA sapagHofl TpaHmien) u oaROro Oyablo3epa (aas
;}acynmr TPAHWIEH) MOMKET MOCTPONTH B Mecal 20 30 KM kawaaa

a::ﬂm 00pasoM, npuMeHeHHe B3PHBHOrO cnocoba paspaloTky
FPYNTa MO3BOJHT NOBLICHTE NPOHIBOLHTEALHOCTE TPYAA B HECKOh-
KO paas.
liaunsle o pacxoae BB npu s
SPHIBHOM cnocobe npusele
rabanue 21, spges i
_C.Tpmrre.nhcrnn KAaHAnoB B neckKax H aeccax
Hdi_nﬁ{:.mune TPYIHOCTH NpH B3PHBHLIX paBioTax Ha BHOPOC B He-
LOAIHEX NOPO14X BOZHHKAWT H3-32 HEYCTONYHBOCTH CTEHOK 3apan-
HOH TpaHiien. B nbiaesarsx W rAMHHCTHX neckax 3 psiHEe Tpan-
rIuE" ;E:yﬁlmnﬁ 10 3—3,5 M COXpaufAloT YCTORYNBOCTE B TeYenHe
0—20 uae, [Mostomy yxnanky sapaaa u KOMMYTAUHID B3pWBHOA
CCTH B 3THX NOpoaax HeoGXOAMMO BECTH cPa3y We nocie NpoK/IaIKH
E;;;ﬁ]f;ﬂnﬁquaum%H, Ges cnycka amaedt. Hag NPOXOAKH 3apHIHEX
EAECOO0PA3ZN0 NPHMEHEHHE CEpPHAHO BLINVCKS
HOYKNAaI4HKOB. £ e e
» Il[;:euag.-u.r:a:mm NPEACTABIAET cOOOR CMONTHPOBANHKI Ha wae-
5 FYCCHHYHOrO TPAaKTOpPa MHOTOKOBIWIOBHI KaHaBOKOMATEND {ray-
F I!_ﬂ depnamma 4,0 M}, K Kotopomy NPHEPENASH MeTaaaHuecKHE
i-:mmmuf:r Eupgﬁ. fepensuraiomyiica B Tpanwee, [py obopy-
~UBAHHH Kopoba JecTHHUeR on sMomeT on
e YHHTL  BpeMeHHOM
113‘EIE'- HECBAIHWIX [PYETAX B3pHBW Ha BHGpOC ManospdeRTHERE
9 4 HX MAaJOH CHNMAEMOCTH H He3HAUMTSALHOrD YIaa ecTecTBeH-
. 0 oTkoca, Tlpn B3puibe BORpyr Tpammedinoro 3apaja ofipaayerca
a&*cmﬁq:man UHAHHADHYCCKAA NOAOCTS, KOTOpad nocile B3phina
glapymaewn H 3ACHNALTCH ONOA3AWILHM C OTKOCOB rpyHToM. B pe-
azTnthraTu rayGHHa BHIEMKH Kanada 3naunTesnHo yMeHswaeren. [lo-
u_u?;{ F.tlﬂ.rrsr n:myue:rj;:-m HYHHOA rayGuib Kavaaa sapaawm pasMe-
NPOCKTHON OTMETKe AHA KaHans i
CEel H daXe HU¥e W ypeas-
r l.rlli:rl:u:lnj*ae YCTOANHBH TpaHlleM B Jecca® u cymecax. B stix
Mbra.x 8 npouecce o6pazoBaMHA BRIEMKH QopMupyeTCR MOJOCTL
Wk pasmepoB, KOTOpas B rpyHTax QOTHMAALHOH BAAMKHOCTH

&l



Tabruga 21

Mapamerps 3APANGE W BIPHBHWX BWEeMoK npa crponteascree Faasnore Myprabcxore koasekTopa
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(14—18%) we paspywaerca n npH BHCOKHX NoKasareasx AcicTBHS
E3PHBE HE 3aN0NNAETCA FPYHTOM,
C yMeHLIICHHEM BAAKHOCTH FPYHTE B3IPHBAEMOCTL €ro PEesxo

viyawaercd, Tak, npH B3pLBAX KA BHMOPOC B JeCCOBMIHLX TPyH-
rax Cpeaneft Asun GuAH noayyeny CAEAYIOILHe NAHHKEE:
BAAKHOCTE, U 10 ] 3

acxon BB, krim® 1,05 1,716 25 317
PHMEPHO TaKY10 #e BeANYHNY COCTABMA pacxon BB npH B3pH-
BAEHHH B CYXHX Jeccax Ha Tpacce Kyua-Yprenuckoro KOJIIeKTOpa
Jas B3pHBA MCMOAB3OBAAN Tpanweiiibe 3apasW Hraanura. Heof-
XOAHMOE MONEepeyHoe ceyeHle KOMIEGKTOPA AOCTHrag0ch nyTeMm oa-
HOPALHOTO pacnonoXeHua sapagos Bubpoca c COOTBETCTBYIONIHM
NoRA3aTeaeM NeHCTOHA napuna. .
B pesyaerate mspwna tpanwefinoro 3apaaa HraaHHTa yaens-
HEM pacxonoM 150 krfm Ha rayGuxe 26—28 u obpazoBanack Bu-
cMKa napaboaHYeckoro celeHHs WHpHHOL nosepxy 16—I18 m, ray-
Onnol 3,2—3.4 M, ceuenmem 40—42 u2

I'IQ;}H BIPBIBAHHN 3apana maccoit 110 krfv wa rayGune sanome-
His 2,

6—2,4 M ebeMRa wMena caeayiowme MapaMerpul: IWHpHHA
nopepxy 13,5—14 M, rayGuna

L 3,0—3,1 ™, paowaar cevenus
20—31 w2,

Pacxea wraamnta coctasna 3,5—3,7 kr/m?,

B neccoBuansix rpyntax m cynecsx c Npeoiia/lAHHeM HecTHHY
MHIICpAABHEIX CKeleTHHX ceaszch Ba Kaxoscwkoll opocHreannoii cu-
creMe pacxon BB wonebaica 8 npenenax 2,14—5,07 kr/m® ceyenns
BHICMKH Kanana,

Takum ofpazosm, Bonpoc o HeAecoofipasHoOCTH  NPHMEHeHHs
BIPWBHOIO cnocofa aam yoTpolicTBa BBEMOK KaHAJI0B B CYXHY

[ECKaX H Aeccax CARIAYVET PEMAaTh B Kad 1om ROHKPETHOM caydae
Ha OCHOBAUHH TenJOrHYCCKHY naHHbIX.

Hamenenne naoTHocTa u npounocTy FPYHTOBOrD MACCHEA
B 30HE ACACTBHA BIpHBa

¥NJ0THEHHe CBA3HWX FPYHTOB NPpH AHHAMHYSCKHX HArpYMHeHHAX
UTAHYAETCA W 00 BeAH4Hne, # no HInYeckofd cylHocTH ot ynaor-
HEHHA OPH CTATHUECKOM HATPYIKCHHH. ¥naoTHemHe IAHHHCTHIX Mo-
PO1 npH NOCTOSHHONR, LANTEILHO AeficTayowed Harpysee (Konco-
AHA3UNA) NPOTCKALT B TeYEHWe NPOIOIKHTEABLITOrO BpeMend, [lpu
3TOM MPOHCXOAHT OTHaTHe cwologHoll W ciafio CBHZAHHON BO/L,
YOaoTHeHHe 00ONOYER W CHAaTHe CHeJMeTa ¢ MepeaniHKol yacTi,
CROpOCTs KOHCOAMAAUMM 3ABHCHT OT KosdpuuHenTa GHABTPAWLIN
nopoa [25].

HeoGpatumoe cmathe rapnuersix Mopoa NpH  IHHAMHYECKHX
HATpymennax umeer wHywo npupoay. Ono NPOHCXOAHT NPeHMYULeCT-
BLHHO 33 cueT BAKPHTHA cBOSOAHHX MOP cO CHATHEM i pacTeope-

HHEM razom moa Aasaennem B Boge. [lockoabky ofmemuan aedop-

MAURA OOBOJHEHHLIX [JHHUCTLIX nopox ¢ veGoaswof ceoboauoll no-
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PHCTOCTSIO, N0 IKCTIEPHMEHTANBHLIM JAHHLIM, MOKET CYLIECTEEHHO
NpeBECHTE O0BeM cBoBOIHLK Top, CAelyer TaKme CYHTaTh, 4TO
OAHOBpEMCHHO NPOHCXOANT H MEepeynakoBKa 4acTHIL CKedera, yi-
JOTHEHHE rejecolpasHLEX NACHOK H NpeBpalllende HacTH PRIXA0 CBA-
3anHofl BOAW B MPOYHO-
cpaszannyo [11].
YnaotHenne Ge3 H3-
MCHCHHA BecOBON BAAMK-
HOCTH TpPH JAHHaMHUe-
CEOM MNpPHAOHCHHE Ha-

CTHTHYTO, €CAH HeBO3-
MOMHO OOKOROE paciiu-
penne, B macchHne yaap-
1 HOE HATpY#eHHe (naga-
|
!
}

IOUIHA rpy3) no3spoaser
YIJIOTHHTE TPYHT Ha He-
foabylo rayOnHy, a
B3pBBIOE  HArpymCcHHE
pbecneynpaer  rayOHH-
HOE YOAOTHEHHE,
2 Hayucnne xapaxrte-
/ pa YNJAOTHCHAS CRBASHHX
/ rpyuTos Haubonee ynob-
Ho pecTH Ha obpa3lax.
f Ha puc. 30 npnseacHa
NPHHILHNHANEHAR CXeMa
i _}/ VCTAHOBKH  OJHOOCHOTO
|
I
|
|

?u‘..-r"‘"

AHHAMHYMECKOrD CHKATHH
HEeCKAJdbHBX NOPOA, HC-
5 noapzobamHOl ANR SKC-
NepHMENTANBHOIO  HC-
cAeloBAHHA  AHHAMHYE-
CKHX CBONCTB CBAJHBIX

4 FPYHTOR.
8

AN
(RHHAIRIIHKAT,

Mecaeayemuwi obpa-

au B pabouyio oboiiMy-
uunanuap 4. Harpyxe:

g "‘ﬁ%—*e-‘!‘#v‘: 3
R IR
et snaletetes!
LRI AR XA

ﬁ el | k%, a"“;‘?i*:::':‘?at!

-}- BAAAH ¢ MOMOLIELKE CBEO-
DOAH0 magawinero rpy-

MHEHECROMD CHATHAS

] = monap; 4 rpyy 1T & — ofiofMa-uA- MY AQBRLRLS J o6pas

auwap: 4 — nopmewb (M) 5 = npoKAsAEA zell. JLAA  perdHcTpanHis
§ — nﬁpawl.';ﬂ':!Hm::ig?:;::ﬂumnu:-n. 8 = F[H.I'I[}H}HEHHI'; M :.-'fl.-'lll]'l'H'E" 1

B4

M TPY3KkH MoeT OWMTbL NO-

sell nopoas 6 saknoua- o
HHe obOpasua ocymect-

3a 2 maccoft go 100 Kr,
HaHOocALLeroy yaap moSs
Pre, 30. Cxesa vcTRUCBEN OAHOGCHOTD ZHHA- NOPIITHID -", nepepamue: ;

HuA o0pazua Owman y-
TAHOBAEHBH HATUHKH 7 G
i 8.

MeToauka  wHcnmiTa-
HHH MO3BOMIAIA H3Y4aTh
neipopMHEPOBAHHE TIPYH-
Ta NOM NeHcTBHEM HM-
MyALCOB PA3JHYHBIX Na-
pAMETPOB, OTBEYAOUINX
PasdHYHLIM BIPLIBHEIM
umnyascam. Ilapamer-
pE HMOYJABCHOTO Harpy-
HMEHHA HAMEHHJH © no-
MOLWELH DEIHHOERX [pO-
KA3MO0K MeXIY naia-
OIHM FPY30M H MOpII-
HEM HCMBITATCABHOR Ka-
vepsl. CHrHaaw aatyu-
KOB MOCAe YCHJASHHA ¢
MOMOWBID TEHIOCTAHUHH
YTC-1BC-12 wam  yeu-
anreas  8AHY-Tm  pe-
FHCTPHPOBAJANR Ha Luaef-
hoebix  ocumAgorpadax
tuna H-700 uan H-105.

B npouecce mHecde-

AOBANME GBLIH HCMBITA- £ £ L u
HH 00pasubl  KHEBCKHX, 25
AMEPCOHCKHX H KPBIMCKHX Puc. 31, [uHasnveckde Epusue

CYLIHHKOB, Jeccon, nec- ACQOPMALHR  CBAINME  NOPOA  npH
YAHEIX FAHH, [UIGTHBIX PAIAHMHON CKOPOCTH  BOSpactauns

LA cTH ¥ HAFPYAIKH OT EBAIHCTATHYeCKOH
VIACTHUHEIX  TAHH  pas (6~ U) 10 BIPWBNOIG MarpyHe-

AHYHOR BOAOHACHITIEH- A (0= oc); o* B B* — HANpA-
HOCTH. BCHHA H AGHOpMAUMH NpH 3axp-
B PE3VALTATE HCMLI- ThH CBOGOANKX  nmop,

TadHH GOABIIOrS KOJH-

IECTBA OOpasioB  YCTAHOBAEHH IAKOHOMEPHOCTH nponcxoasmed
TPH AHHAMHUECKOM Warpymenun HeolpaTumol ofbvemuofi gedop-
Mauuy rpynton (puc. 31). Beawunna NedopMaumn cBAzanHa Heau-
HeilHoll yHKUMOHAABHOR 32BRCAMOCTBIO ¢  mHanpsennamn., Ha
I*_ldrlgnzsamnmﬁ BETBH KPHBON OHA 3aBHCHT TaKKe OT CKOPUCTH Ha-
Pyitenns (BpeMenn gefictena Harpysxn). Kamnoi CKOPOCTH Ha-
"PYACHHA COOTBETCTBYET CBOR KPHBAR HaNpsKeHHe — aedopManun
l0—8). B ofaacti 3HaunTeJBHBIX HArPYHKCHHA 3T KPHEBIE CXO-
AATCH B OAHON TOUKe, COOTBETCTBYIOWER NOAHOMY SAKPETHIO NOP,
DK HanpsACHHN 5 —2,%. JlaaeHefiiee Harpys<eHHe HPHBOIHT K
POCTY auie ofpatuModi (ynpyrofi) coctapamionell o6beMHOM ne-
OpMaunn. Beanuuna weoGpatnMoll cocTaBasiowed oGbeMHOR 1e-
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Pue, 32. KpHBne HanpRmeHEAa — ne-

opManiy, NOoAYYERIEE NYTCM HCMETA-

HER ofpaslop CYTAMHKOR HA YCTAHOB-

fe OAHOOCHOM MHHAMHHECKOTD CHATIA

NPH HACPYMEHHH € DAIMAYHEMH - CRO-
POCTAMIL

| —= KBAAHCTATHYECKO: HATYECHHE
{5 = 01 2 — uarpysenHs €0 CEOPETRE
000 mawles? - £p § — TO M, 326 ganfosd -
4 — Mrah zanfes® - ¢

psle NpH HCNWTAHHH OGPA3IOB KHEBCKHX CYrAHHKOB.
B ofuleM EHIe ABHCHMOCTL ¢ — H, COOTBETCTBYMIMAA Harpy--

30MHOM BETBH KPHBOH, OMHCHBAETCA YPABHEHHCM

8=0,+4

o —y

OpMAUHY 3ABHCHT rNaBHBIM
ofpazoM oT ofbeMa cBOGOL-
HOM NOpPHCTOCTH, TO €CTh OT
plpemMa ra3os B nopax IdaH-
HOH MOPOAH.
Buecre ¢ TCM .
6—B HIMEHHAWTCA AHWE B
onpetencHioM AvanasoHe
ckopocteil narpymenns. [loc-
J& HEeKOTOPOro KpHTHUYECKOro
3HAYCHHA CHOPOCTH Owp, HME-
wollell 3HadcHHe AA8 PA3AHY-
HElX CBA3AHHEX NOpol oOT
104 mo 25-10% npanfem? ¢, =
BOSPACTAHHE CKOPOCTH HArPY-
WeHMA He NPHBOAHT K H3Me-
HEHHID 3ABHCHMOCTH 0—8, T0
eCcTh BASKME CBOWCTEA CBA2-
HMX TOpOA HE TpoaBaa-
TCA, 9T0 NaeT OCHOBAHHE |
MOAEIHpOBaTE MOPOAW NPH
H3yueHHH JeficTBHS B3pPHBA
YOpPYro-NAACTHYECKHM  TeaoM
H NPHMEHATh NPH H3YHYEHHH =
AefcTEHA pasaHYHEX Mo Mac-
caM, HO OAMHAKOBHX mo ¢op-
Me 32pAAOB 3AKOHA MOfoOHA.
Ha pie. 32 mnpueegeHH
amarpaMMel  ¢—©, noayuen-

KpHELLE

rae O, B, — pedopMalHH H HaOpAACHHA, COOTBETCTBYIOUHE

nepexoly MNopod
COCTOMHHE;
i(s), fa(s) — HexoTOpHE

MOCTEL AHATPAMMHE CHATHA OT CHKOPOCTH Harp%'-

Mennn (MpH 3= ogp; f(s)const, f.(s)= const)s

Onfcanne sHaa sTHX GyHKUHA # onpesesmwowHX HX koshdH=
UHEHTOB 144 HEeKOTOPHX FPYHTOB OpHBELEHH B pafore A, A, Bopka

n ap. [11].

OrsernM, 4To B npunejcitoll opmyne audednas acdopmaiis
IpH OHOOCHOM CIKATHM 3aMeHeHa PABHOM eil ofBpeMHOR Jedopmas

unedi ©,, sopamaesofl GopMyaoi:

25

f(a) + (52—, 11 (3)

(PyHKLHH,

H3 YOpYroro B NAACTHYECKOES:

onpeseafiouiHe  3aBHCH:

V—V, T e o -
¥ « P
rae Vo, V — nepnonadanenmit 1 koHeudsfl ofnem obpazua;
Pg. P — HAUAJALHAA W KOHEUHAA NJAOTHOCTD.

HavMenernHe NPpOYHOCTHHE NoKazaTeaed opH
aHABAaMHYeCcKOM Harpyxennd IlpounocThHue ceoficTea
IPYHTOR XapakrepHayiorca KoadduUHeHTOM cueniennsa T o Koad-
GUIHEHTOM BHYTpeHHero Tperns ¢. [Tpn HeNBTanHAX CHBA3NLIX TPYH-
TOB H3 OJHOOCHOE CHATHE C© AHHAMHMECKHM HarpyseHHeM HaMe-
PAAH TrAaGHLE HANPAMEHHA 9 H 9, N0 KOTOPEM ONpElciRan AH-

8, =

paMuYeckiii kos(duunent GoOKOBOro IADACHHA p L =~"l}- Sror
oy

rosdduuHcHT 3 yeaosua naactrudoctH [Tpanaras—Kyaona ceasan

co CUCHJEHHEM Tp H YIVIOM BHYTPEHHCrO TPEHHA ¢ COOTHOWEHHEM

1 %

=-—— |1 —sineg—2 -2 cos }
T + sing { ¥ 8 ?ls

rie s, — KOMOHENTa NanpsimxcHHA B MOMENT H3MepeHHA Kos(du-

NHEHTa (NPOIOAKHTCABHBIMH CUHTAEM CHHMAIOWMHE Ha-
NPAACHH).

M3 npHBeseHHOrD COOTHOWEHHS MOryT GHTH MOAYYeHH QopMy-
ABl A4 pacuera cuchaelHds H ¥raa BHYTPCHHEND TPEHHA HA YYACTHE
MCHKAY ABYMA KakuMu-AHG0 3nadennaMu o', ¢, ¢, o;" Harpysnof
KPHBOH nQHarpaMyul o0beMHOIO CHKATHA:

En_' ay"—2," &y

':u — = 3
V{ﬂ”—“'l I (99" —2y")
w_ _::.u -:_I.J g m:"

7y
@ = arcsin —— -

P # .-
3 iy =3 —l
2 -

3HaqgeHNA CURNJCHHA H Yraa BHYTPCHHCIO TPCHHA, OonpeacicH-
HEe Ha KAKOM-JTHOO YYaCTKe HArpy3ouwHOf BeTBH AHATPAMMBI, Xa-
PAKTEPHIYIOT MPOUNOCTHHE NOKAIATEAH B MOMEHT OEACTBHA AM°
HAMH4eCKOM HArpy3KHW, @ WA Pasrpy3ouHOd BeTBH JMarpaMMmel —
NPOYHOCTHEE NOKA3ATENH TPYHTOB, H3MeHeHlble B peayabTate IH-
HaMHYECKOTO HArpyMeHnd.,

B tabanue 22 npuselensl NPOYHOCTHHC MOKA3ATEAH ABYX 0b-
PA3LOB KePYEHCKHX NAACTHUHLIX raHH. [lepeuifi H3 HHX — BecoBO#
BlamuocThio 14% — narpywaaca 10 ¢ = 52,3 kre/mM?, sropoft —
Becopoft BaamuocTeo 22% a0 o, = 72,5 Krefese,

HMenuranus nokazaad, 4To KpMBH3Ha orubaoumx kpyros Mopa,
XapaKTEPHIYVIOWAR NPOYHOCTL TPYHTOE, COXPAHACT KPUBH3HY H no-
¢le YOAOTHEHHA, TO CCTh NPOMHOCTHME MOKasaTedd YNAOTHEHHEX,
TAK #e KaK W He YNJAOTHEHHBX, FPYHTOBR HECKOALKO HIMEHAIOTCS €
HIMEHeHHEM HANPAMCHRI nociae AHHAMHYECKOro Harpymenna (npH

Pa3rpyske H TNOBTOPHOM HATPYMKEHHH) — oTMedaeTcid TeHIEHIHA
K Ve HUeHHK) CUENJAeHHE o YMCHBIIEHHIO ¥ria BHYTPEHHEro
TpeHHA.

&7



Tafiiya 22

HPMHUETHHE NMOKAIEATEN M lﬂﬁpﬂa‘u‘m ECPUEHCKHE TAHH OPH JHHAMBYEC KoM
HAFPYKENNR B PASIPYIKE

| G ¢ / -
Ropua mLex Hamp LA CH RTE e T0 e
R N LRI VIALE. HOOPERSH. (a0 cu®)
1 | | |
(3 —og| 0= | 30= | g— | 0= n—
Q Il!|1'ﬂ W-I 30 o -0 IEI] ma%_|% .1&_
[lpe  warpymesnan ob-
pazuos ecTecTBennOf
ﬂpgwr:rpurl
afipaacn 0.6 | 1.0 | 4.3]7,8]10,2 44,040,002, 12
ofpasel 2 0.2 | 1,6 |6.6)|9.9]| — [35.0] 5.0 1.5 o i
[Tpn nomropHoM Harpy-
mcﬂf:m: :
oipazen 0,12 1,1 | 4.4 83| — [ar.0l31.0] 7 e
obpazey 2 0.2 | 1.7 |7.8] =] — [29.00 1,06 —1'5I 1—"} —
Ilpr pasrpyske: S
AGCAE nepporo warpy-10.1 | 1,2 | 3,014,838 — [25.00 5.0 2. —
mehia  (obpascy 1) 0,2 11.2 [28|4.2] — 9::.0 5.0 ? ' : =
MOCIE  BTOPOTO  WATRY- i [
wennr  (ofpazen 1) o2 | 2.0 = = = 5.0 0.4 =] - —

MNocae ynaoThennsa ofpasunl WCOBTHEBAAH Ha o pesHoM npuGope
Macnosa—Jlypbe nna onpegenenus cuennenus u Vriia BHYTpeHHErD
TPeHHUA MO CTAHAAPTHON MeToauke, Kak NMOKasamn sTH HCnWTaHHA,
CUCTICHHe, Onpeleieniioe No cTAHAAPTHON MEeTOAHKe, NPHMepHO B
1,5 pasa MpeBbIIAET CUCMICHHE, YCTANOBJAEHNDE MO 3aMEPY KOMMo-
HEHTOR MANPAMKCHHA MO PASTPY30MHOM BeTBH. DTO XapakTepHayer
3anac NpoYHOCTH NPH pacueTax no 3aMepy KOMNOHEHTOR Hamps-
HeHHd.

Bauanke BAAKHOCTH Ha anedoOpMATHBHHE §
NPOYHOCTHHE CBOHCTEA IPYHTOB NPH AHHA MH-
YCCKHX HAarpysxax. Mexanmnwdycckde cBoiiCTBa HecKaJbHLIX

- MOPON 3EBHCAT OT BAAKHOCTH. Onpeleaenio uaMeHennit tedopma-

THBHHX CBONCTB OPH AHHAMHYECKHX HATPY3KAX MOCBAlleHa paGora
A. . JleGeaesa [34], ne noTepABWIAA CBOErO IHAYCHHA 10 NHACTOR-
aero spemenn. B peayantate ero ecaeaopawudl Gwao yeranopae-
HO, 4TO [PH DOBTOPHIOMIHACA YAAPHEIX HATPY3KAX MaN0i MHTEHCHB-
HOCTH (OT majenus rpysa Ha oOpaszeu c Becotsl | M) na Apeacasb-
HOE YNJAOTHEHHEe TAHNHMCTHX FPYHTOB HH3KOM BJaMHOCTH Tpefvercs
Goneias 3atparta paGord. C yBeAHYEHHEM BIAMHOCTH HeoGXogH-
Maf AJA NPCACILHOrO ¥Ia0THeHHA paloTa pesxo nagaer, [Ipw stom
YMEHBIIACTCH, HO MCHEE IHAYHTEABHD, BeJHYMHA JI]}E'.-'IE.'IMIQI'{!
YOJAOTHEIHA.

Tak, 218 J0CTHMKEHHA OPEACABHOTO YONOTHEHHS ACTKHX, cpen-
HHX H TAMEIWX CYTJIHHEOD BecoBofl BAAMNOCTEIO 12—16%, a raun
praxnocTeio 32—34% satpaunpanack paGora 110—130 wre-m. a
MPH BECOBON BAAMHOCTH  COOTBETCTBCHHO 28—20 u 52% amm

88

2 wrc-M. [lpeaeapHoe ynaoTHeHHe MOYMTH NPONOPUHOHAABHO CHH-
Hanoch © BO3PACTAHHEM BJAAMHOCTH (B fanuoM cayuae B 25—
3 pasa). AGconOTHEE 3HAUEHHA AeOPMAUNN B 3THX ONHTAax npe-
pRIIAAN NPelcabHY0 AedopMAUNIo NPH OAHOKPATHOM B3PHIBHOM
HArPYMEHHH, DACCUHTAHHYIO NO 0GbeMy cBOGOAHWX nop. DTo obb-
ACHACTCA BHITEXANHEM BoAW M3 o0pasua B NpoMemyTEax Memay
yiapaMn. OaHako obline 3aKOHOMCPHOCTH AediOpMHDOBAHHA He
npoTHBopetat G0ACce NOSIHHM IKCNCPUMEHTANBNLM JaHHKM MO 01-
HOKPATHOMY THHAMHYECKOMY HATPYHKeHHI ob6pasuoB, NOAVHEHHLIM
A. A. Bosxkom n ap. [12].

Ha puc. 33 npupeienn rpadukn QYHKUHOHANBHLX 33BHCHMO-
cTeil, CBHIHBAINULAX MpelelbHy PpacyeTHyo gedopmaundi %%
CODTRETCTRBYIOULYID MNOJAHOMY 3aKPEITHIO CBODOIHHX nop; daxruie-
CKYI) MPeaedbHylo RedopMauHio, NOCTHrAeMYID NPH OIHOKPATHOM
IWHAMHYECKOM HarpyxenHu ©F, pabory ymiotHenus A; pecosyio
praxnocTs W B mpou., T. e.

G** (Wy=1— A WA
W) =1 —ex (- + g):
B:t{{]}mﬂ:zl—%.

i}

FAe fop — OOLEMHBH BeC CKeneTa;
py — MAOTHOCTE (YAeABHEIA BeC) MHHEPAJOB ckederta:

Y = kO,

rae k = 0,85—095.
Hedopmaung, aoctiraemas npu satparte paloTe YIIOTHCHHS,
COCTABIHET:
[ERALE

AW ———-
E‘= - WA
d JWE Ay s

rae W — BecoBad BAaH-
HOCTh TpyHTA;

AW — pasmocTe  pecopoll &
BAAHHOCTH npH MOTHOM

BOAOHACKIICHIH Wnp H A= & g™
AaHuofl BecOBOR BaAANKHOC- B ‘_:r‘h'"“'"&.._\h\
TH (AW =Wy — W) v

A — pafora, 3aTpauNBa-
Anfae
eMan Ha AedopMHpOBAHEC 4
1 ewm? CpyHTA, — *'ia;m;
4, b — woaddHUBERTR, 35- 0 . & o W
BHCAWIWE OT CBOMCTRE moO-
pPo. Pre, 33, Dpaee sapHenmoctd ofnemuofl ge-
Coraacno HCCeRORAAN- GOPMALHE 0T BAAMHOCTH TF}‘HT&;:
—_ A IREBEH B s - - .
AN A ':b' 'I-'[EEEJ-EBE [34]" 1r':|1'n|:1::4|m ||1mﬂLTL::iH¢;m|:uquu:;';:::uumng:::.
STH KO3MEUUHEHT HMelOT HER — DACHETHMe KpHELE, BYHKTHR — (aKreue-
CHHE HIMCHEHHEA NedopMaidiEis or miaxnocTH LRE

Q-TE‘I}“HJIU.HE JHaAYeHHA: aaTpare (00 M 2 Kroow pators YRAOTHENHA)

B0



W. % a® B, Kre. mYfom'

TJAHHH 62 1,98 3
CYFAHHKH THHETBIE 42 2,64 A
CYIAMHKH CPejHHE W AerkHe 35 3 o
n]}H OIHOEPATHOM HHTEHCHBHOM JAHHNAMHYECKOM HHF]}}'}HEHIIII:
W, % a B, Krc-M"fem'
rAHIE 64 1,1 3
CYIIHIKHR TAMENBE 44 1 il o
CYFAHHEH Cpeinne H JerkHe a7 1,3 3

[pu uceaezopanuax Gufa YCTAHOBAGHA ONTHMAAbHAR BJAAMK-
ROCTH, MpH Hurﬂpﬁﬁ JOCTHraercs HanboJbllas OTHOCHTeAbHAR Ofh-
eMHas AeoOpMaunA NPH OAHOKPATHOM YIAPHOM HATPYKEHHH 3a-
JLAHHOH HWHTEHCHBHOCTH. DTlFE‘:ﬂE—'IEHH TAKHKEe IAKOHOMEPHOCTH H3-
MellellH YCJoBH TI4CTHYHOCTH NPH AHHAMHMECKHX HArpyaenusx
pagAHYHON HMHTEHCHBHOCTH TPYVHTOE Pa3HOH BAAMKHOCTH. cranon-
JAeHO, B YACTHOCTH, 4TO NpH BecoBoll BaamHocTh 20% H HopMadab-
Hux Hanpsxenuax 10 xrc/em? yroa BHYTPeHHErO TPeHHA INHHH-
CTWX FPYHTOR MajJaeT AQ NYAH, NPH GoJee BHICOKHX HODMAALHBLX
HANpAMeHHAX npHoOpeTaeT OTPHUATEILHBIE IHAUEHHA ¢ OJHOBpe-
MEHHBIM CHIUKCHHeM cLCNACcHHA, 4 npy gaBaenusax 40—50 grefem?
KacarteaLHbie HANPAMCHAR B IPYHTAX HCMEIAOT H NOCAeAnHe NMpH-
obpeTawT CROHCTBA MUAKOCTH. B Mehee Buipamentnoll dopMe (H
npi 60Ace IHAYHTCALHWX HOPMAJALHHX HANPAMEHHAX) 3To OTMe-
MaeTCA NpH BaamuocTH rpydtoe 17%. Hakoneu, npu mrammuocts
nopoa 14 u 19% cHumenus KacaTeNbHLIX HANPsMKENHH He oTMeya-
aAock (puc. 34). Hdaa rpyuros Braxinoctsio Oosee 20% xapaktepho
Jojee 3HAYHTEALHOE CHUACHHE ¥raa BHYTPCHHETO Tpeldd C Bo3pa-
CTAHHCM HACPY3KkH H MCHCC HHTCHCHBHOC HaMCHCHHE CUemACHHA,

YNNOTHCHHE TpYH-

{ dougipert Nasees TOBOTO MaccHBa npH
r — B3puBax [lpn npoxomae-
[ HHH B MACCHBE CBA3HHX (rau-

Em] - HHCTHX) rpyHTOB NaacTHUE-

cRofl BIPLEBHON BOJAHB Cila-
THA YACTHUH TPYNTa npHolpe-
TAWT CKOPOCThH M BCACH 3a

/.y""
7
5 /_,.-""g". e pacnpocTpaHenieM BOJHE
.—._i__‘_““

//1]/ NPOHCXOAHNT JIBHMEHHC Cpe-
i

: ae. Ha mecte owara papuiea

T BOIHHKAET MOIOCTD, OKPYIKEH-

2 7= 3 - e HaA YIIOTHeHHLIMH FPYHTaMH,
YaCTHUHO pasOHTHIMH TPCIUIH-

Pue. 34, Momenenwe mwrencipxoctn  NAMH,

:I{H.l:ﬂT'E‘.‘Ihllu.'iﬁ Hau]}aﬁﬂ:mmﬂ FpyuTODn P-.‘-tﬁ?-lt‘ph! A0HEL OCTa&TOW-

padfinEHON BECOBOH BOOHIIOCTH:

PO g Bt Sl U2 HEX dedopMannfl 3aBHCAT OT
7 — 9% HHTEHCHBHOCTH 3aTYXaHKA,

T. €& OT CHMMETPHH 3apsia
o0

W dusuyeckux ceoficte rpyntos. CHMMeTpHA dpouTa BIPLIBHEIX
BOIH B OQHOPOAWMX FPYHTAX CYUICCTBCHHO BAMACT KAK HA pasMepu
30HE OCTATOUHBXY ACOpMannii W 30HH KOABMATALHH, Tak M Ha
pacnpenenende aedopmaunii ¢ yaaaenweM or sapaga, Cpanenue
AANNHX O XapaKkTepe YNJIOTHEHHT TPYHTA BIPHBOM COCPEAOTOMEH-
HOTO H YANHHEHHOTO 3apAjoB NOKALIBAET, 4TO NOCIEIHH aedop-
MHpYeT rpyHTOBOH Maccup Ha Goaswme paccromuns, [lpn occsoil
CHMMETPHH DA3MEPH 20HH OCTATOMHHX JedopMaunil gocTHrawT
200 r3, B TO BPEMS KaK mpH BIpHEe 3apAla ¢ UeHTPAJALHON CHM-
MerpHed onn coctapamior (40—50) ry. AGcomoTHMe pasmeps YIAOT-
NEHHOM 3016 FPYHTA NPH AEHCTBHH UHAHHAPHYECKOrQ 3apsjia m
1,5—2 pasa Goawwe, uem NpH B3spHDe PABHOBEIHKOrO cocpesoTo-
HEHHOrO 3apsjd.

Heeaenosanns n BHsyanense HaGAIONEeRHE NO3BOMHAN yerato-
BHTb, 4TO B CAyuae cOCPelOTOMEHHHX B3PLIBOB HaYadAbHag naoT-
HOCTL rPYMTa Ha TPaHHUE ¢ MOAOCTBIO BHILE, YeM NPH BIpHBE I1LH-
AHHAPHYCCKOrO 3apAja, OAHAKO B MOCAeIHeM Cay4Hag¢ pazMepd 3o-
HH OCTATOUHHX Aecdopmauni Goablle H NOPHCTOCTH pacnpocrpa-
HACTCA paBHOMepHee,

Ha puc. 35 npHBelens #30AHNHH OCTATOWHEIX nedopmauni cy-
FAMHKA ¢ OGBEMHEM BCCOM :
chesiera y=1,6 rfem® nocne a : 4 "

BIPHBA COCPCAOTOUECHHOTD \\\Ei\\“\\\\wm

CPEPHYECKOTD H TOPHIOH-
%\ R

TaALHOre OHJAHHAPHYCCKO-
Ny

ro  3apaios, HaHeCeHHHE b -..*‘*'"ﬁh‘
Ha BCPTHKAABHYID naoc- H\\\%\\\\\%\{
KOCTB, NPOXOASLLYID Yepes s \\\E-
UEHTP  COCPefOTONEHHOrO ;ﬁ\\\‘:?‘*
38PAAA M NEPOeHAHKYARp-  Sepils=s
HO OCH UWJIHHADPHISCKOrD, .
H B nepeom, n Bo sropom
cAydac Macca 3apsaa co-
crapuaa 2 kr ma 1 M.
Crennduka yeaoeuf
pacnpeie el  BIPHBHON
BOJHE B HEOAHOpOANOM
no rayGuHe TPyHTE CcKasa-
Jach Ha XapakTepe pac-
npeneneHis  aedopMaimi.
Pasmeps  30HW ocTaTou-
HEX fpedopmauui no sep-
THEaAH Ooablle, deM no
TOPHICHTANH, TAK Kak o
rayGunoi NOPHCTOCTE E
FPYHTa HECKOJABKO CHHIKA- FHe. 33, [loan gedopuaund soxpyr sa-
eTcsi M0 CPABNENIIO ¢ Bep 5- pRaos  Bubpoce  (cocpeaoTosesHore —

OYHETHP, TOPHSONTAALHOrD OHANHIPHYE-
HHM CI0EM TpPYHTA, BOJ- CHOIQ = CHAOMHEE JHHHI)

Hm

gl



Hé dedopMallH pacnpocTpassaercA Ha OoaswyKw ray0uHy, XOTH
abcoaoTHHE BEeAHYHHEB Ha pPaBHBIX PACCTOAHHAX NO TOPHIOHTAJHN
HAXOAATCA B NPAMOH 3aBHCHMOCTH oT sHavenufi 8. Donee BrICOKHE
sHaueHua — B=006—0,1 — cooTBeTCTBYIOT 30HE N0/ BHEMKOf
OAMKE K 33pAAY, TO ECTh 30H2 MAKCHMAILHOTO JaKPLITHA Top
B MEPBOM CAyYae ViKe, YTO JAOAMHO CKA34aThCA HA XapaKkTepe nepe-
MEMeHHA BJaTH B }"J.'I.-'l-I:ITEIEI!HDI"i J0He I'.lpH ﬂﬂﬂ.ﬂ&,ﬂ,}-‘[ﬂm&u IKCOAYA-
TAUHH BhIEMKH.

OGuee noae zedopmaunfi  BOKPYT COCPEIOTONCHHOrO 3apsja
HMCET BHI Tena BPAauleHHs, a pabHule JedopMaluHl BHIKBAIOTCA Ha :
NOBEPXHOCTAX BPAUIEHHA ¢ BEPTHKAJALHONH OCHIO CHMMETDPHH, i‘IpOxn-l.

AlLEH Yepes LUeHTpP 3apAia.
: u‘lla::m thI.-I.E.'ImgTF.‘H ABe HAH TPH 30HE! BJHAHHA B3PHBA B IDyH:
Tax B 3aBHCHMOCTH OT M3MEHCHHA NJAOTHOCTH STHX MOpoj — -ﬁ.ﬂ}i}ﬂ}
HEOI0, CPEIHION H TAJBHIOW, HIH 30HY YNAOTHEHHA H 30HY ccﬁcm—!-;-
yeckoro Banauua. [lo wawemy Muesmio, uedecoobpazno paceMar-
PHBATL B 3ABHCHMOCTA OT XapaKTEPa H CTENEHH VIIOTHEHHA nopom

YeThipe 30HW (pHe. 36):
£|&

Pre. 36. PacnpelcncHie 20H BIHAHHA BIPWBa B rPyHTax :

30HY, OPUMBIKAOWYI0 K KaMydaeTHOR moaoctH, — 3ony npe-
ICABHOrD YNJOTHEHHNA, FI€ TRPYNHTH “HHE'E-DT MOUTH MOCTOAHHYIO, HEI{
CHMAABHO BO3MOMIVIO NMpPpH JaHHOH BJAAKHOCTH NJOTHOCTH; |
J0HY JHAYHTCABHOrO YMJAOTHEHHR — YILIOTHCHHYIO {ﬁJ[FIHII!‘OI-I:}
30HY, rie o0beMHana JeopMauHA YMelNLILAeTCH No Mepe y,:anenﬂ_
OT oMara B3pkiBa OT MAKCHMANBHON BEJHYHHH 10 BL/AHYMHHB, paB
HOH TOUHOCTH H3Mepenuid (npumepHo go ,02);
A0HY HeOOAEIIOrD YOJAOTHCHHY, HJH EOJILMAaTalHH {{:pE,IHE'I]IG
Hy), rie ofwemuan A¢hopMaUHa MOMKeT GHIThL BLIABACHA KOCBEIHBLS
MH cnocoBaMH, B 48CTHOCTH, OyTeM onpeieneHHa uaMeHeHufl QuAbT

OHHBX CBOHCTE nopog;

TPH:::H}' CeHCMHYECKHX Ecrm:ﬁﬂuuﬁ nopoi (1aAbLHIIO 30HY).

02

E

OTHOCHTCABHHA painyc nodocTh Tnca, (B pazmycax sapsna)
npi B3pHBEe Kamydaernoro aa pAla HiMeHAeTcA oT 4—5 B HameeT-
HAKAX-PAKYIUBNHHKAX H MAOTHHIX CYXHX SarHNCOBANHEIX HJH 3a-
H3BCCTROBANHEIX NIHHHCTHIX TOpojax BecoBoll BaaRHOCTLIO 8—
14% 20 10—I2 B BHcokonaacTHURRY MAA0VOAOTHEHHBIX rIHHNAx
(7,0—8,2 — ass GoanwnECcTRS CYTAHHKOR, 8,0—89,5 — nnq FAHI ).

C seanwnHoli paamyeca nosocTH Tecno CBA3AH MOKazaTeldb npo-
CTPENHBACMOCTH Ky , PABHHI OTHOMIEHHIO oObeMg NOA0CTH Vg,
(1w%) K Macce sapaia C (xr):

c TBE

rie Tzg — OGBEMHLA Bec B3pWBUATOrD BellecTBa,
B rabanue 23 npusenenw snavenns Tag H T,
NEPHMCHTOR H JAHTCPATYPHLX HCTOUHHEOR,

or, 1O DAHHEIM 3KC-

Tabauya 23

duaueHna kosddmunenta npocTpesnpacMocTy H OTHOCHTEABNHIX PajgHycOoB

NGA0CTH B HEKOTOPBIX HECKAALNLIX ndpogax

1D?E:Ew;ﬂ:$”a::§ﬂ:u- Baaxwoeth mence 04—0.45
Ipyima BN OOMNOE G BOLCHACHIEHNN
I {pp, aatnr oo, 1B, IuEr T oa,
Famna mopennan naa-

CTHYHAE 1200 — 1500 10,5=11.5 | S00—1000 3,0—10,0
Fruma capmaTekan maa-

CTHYHAR 1000—1.350 9,5—10,5 G M —R00 8.5--9.0
[Ha wpckan wepuas 60 — 800 8,0—90.5 A00—500 7.0—8.0
Cyramnon  suprmi 100 —550 7.d—8,1 20— 300 3, 8—6,6
Cynceh SEI—450 7.0—-7.6 0 =300 6,0—6.5
Iauma mwaenataa 00 = 400 T.0—7-3 180—=250 3, 0=—6,3
lasma necqanas 280 —400 6,5—7.3 200—=250 9,7=6,3
Cyrammox naorHeit JH) — 450 6.8-7.3 240300 6, 1—6,6

VIIGCh MAGTHAR S00—4.00 7.0==7.5 20370 b,0—G, 4
[avna congn nomonan 130— 160 5,0—5.4 100—125 4.6—35,0
Famua  necvanas naor

HiR B0 =100 4,3—4.5 T0—50 4,2—4 4
Mepreas  marsud Tpe-

MERona TR 200 =300 3, 7=6.5 1530=200 i
Mepreas  epeauedt Kpe-

i, TPCWHAODAT 100 — 150 4,6—5.3 70— 4.2—4 5
Hineery AK-PAKYUIETHILE 01— 100 3. 7—4 .6 4 —60 3.4—4.0

30Ha MakcHMaasHOro YILAOTHEHHA 00pasyetes AHWs npw BIPL-
B2HHN B paacTHYHEIX TIHHHCTHX FPYHTAX H HMeeT Heboablung paa-

MCpot. B naacTHuHBEIX ramuax Becopofl BAKHOCTBIO 40—45% , co
zzﬂﬁUJHuﬁ NOPHETOCTBIO 3—5% MOWHOCTL He npeBMwaeT 4—g pa-

| EFmH 3apana. B uversepTHuHmx CYTIHHEAX BECOBOH BAAMHOCTLID
m“ 7% npu BapmBax coszaercs FHOPKA* VIIOTHENHWX nopoa
Withofi g0 15—20 oM. Tpyutw B MPCASNAX 3TOrO caos pasbHTH
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TpellHHAME, MO3TOMY NPH ONpeleieHHH YCTORYHBOCTH H NPOTHRQ
PHABTPAUHOHHOTO YIVIOTHEHHS OHH HE HTPAIOT CYllecTBEHHOR DO.TH
J0Ha 3HAMMTCJIBHOrO YOJOTHEHHS (YIJOTHENHAA 30HA) pacnpg
CTPAHACTCA HA paccTomHHe, pasHoe 30—36 palycam sapuia npj
B3IpEIBE cOcpeloTOuennnX 3apsaaos 0 120—130 paauycaMm npH B2pk
Be UMJHHAPHYECKHX 3apAAOB B CYXHX CBH3HHIX TPYHTax BHICOKO]
Ha4yanpHoii NJAOTHOCTH M cooTBeTcTBeHHO 40—45 0 140—150 — @
YEeTBEPTHYHLX CYMMHEKAX H CYNEecAX BECOBOM BAAKHOCTEIO 14—18%
Onpenefeine rpautiupl cpeanel sonsl (30Hb HeGOAbUIONO YIIOT:
HEHHA) DH3MBAET HEKOTOpLIE 3aTPYIHEHHA, TAK Kak H3IMeHEeHHE
MAOTHOCTH FPYHTOB B 3TOf 30HE BHIXOAHT 33 Npeleid TOTHOCTH H3
MepeHHi. :
3uauuTeabnoe yMenbllene koadbuunenta GHABTPALKH FPYHTOR
B paccmarpusaemofi sone I, H. INoxposckai [47] obbachan naMe
HeHHeM B3IaHMHOrO PACHOOJOMEHHA HacTHIL 0pH  NPOXOMICHRHH
BIPLBHOM BOAHE. 3TY 30HY NPHHATO HASLBATE 30HOH KOABMATAUHE
HaMeneHdHe BJAAXKHOCTH CBAZHLIE FPYHTOBR
ynAoTHeNHON 30ne YnJIOTHEHHC TpPH pacnpocTpaHeHH
BIPHBHBIX BOJH, NPOTeKAMULee ¢ GOIbLIOH CHOPOCTLIO, HE MOMET
BL3BATE H3IMEHEHHA BecoBofl BAAMHOCTH FPYHTOB, HMCIOWIHX HH3
Kyio GuAbTPauuoHHYI0 crnocofHocTh,  [lo  pacueTHHM  LaHHEIM,
YIJAOTHEHHE MPHBOANT JHIIL K HEKOTOPOMY MOBHUIEHHID 00LeMHON
BAAMKHOCTH (Oea maMeneHns pecopofi). Buecte ¢ TéM HecAelOBaHHA
MeTO10M PajHOAKTHBHOMD KapoTaka NOKa3HBAKT BOIHHKHOBEHHE
BOKPYr 044ra B3pHBa HHAHHAPHYECKOro 3apaja ABYX 30H: 3
30HB NOHHAEHHOM BJAMHOCTH, HEMOCPEACTBEHHO NPHMBIKAKIEE
k CTeHKe MOJOCTH M pacnpocTpanfoileficA NpH B3pbibe B 4YCTBEP:
THUHBIX CYFAHHKAX M cynecAx BaaxuocTed 12—I17% wa paccroR
uHe, pagioe 80-—90 paauycaM sapana;
30HLl MOBHUICHHON BAAMKHOCTH, BHEIIHAA TPaNIlla KOTOPOH
nagaerT ¢ BHelHef rpaHuuch ynaorHenmod (Ganmned) 30HH.
Tpauuua Mexay NepBoil W BTOPOH 30HaMW BLpamena pe3
BHEUINAA Cpadilla BTOPOA 30HH YCTAHaRAMBACTCA YCIOBHO, T. B
KpHBAA HM3IMEHCHHA BAAXNOCTH ACHMOTOTHYECKH NpuOaHKacTCANR
ocH aGcunce, Tlonumenne snampoctn gocraraer 1,5—2,0%, sospd
cranie — 1,2—1,5%. E
CnegyeT OTMETHTb, MTO H3MEPEHHA OPOBOAMAH, Kak npaBiis
yepes 30—40 MuH, a HHOTIA H Yepe3 HEeCKOJIbKO 4Yacos MOCHS
BapHBa, PesyabTaThl 3THX H3Mepennil me cosnajann ¢ obocHoRAl
HeIM TEOPeTHYecKH H MPHHATHM B NPaKTHKe YTBepHieHHeM O HE
H3MeHHOCTH BecoBof Baamuoetd. Ha ochose ananusa nannuix GU
BHBHHYTA FHMNOTE3a 0 BOSHHKHOBCHHM MELeHHOrO nepeMellcHEs
BOALL MOCAE TMPOXOMAIENHA BIPHIBHOW BOJNHE H YIJOTHEHHA nOPoS
310 nepeMeuicHHe BLISLBAET NOBbIUEHHE HANDRACHUA,
NOBAEHHOE CAATHEM B MOPax MOPO] 3alleMJeHHHX razon, [[BHME
HHE BOAL B CTOPOHY KaMydJaeTHOH NMOAOCTH NPOHCXOAHT B MEHS
mefi cTEOenH, NOCKOAbKY Kos(pdHIHeHT PUALTPAUHH 31ech IHAHE
TeALHO cHHMKeH, PHABTPaunHA BoAH B NMOJAOCTH OTMedaeTcd BHSY
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a pHEMH HaGamolenuaMu (paguoH3oTonHuil Kaporax B pasburof
rpellHHAMH 30HE He Jaer peayapraTop). OcHOBHAS WacThk BOIH, MO
MiI€HHIO ABTOPOB, MepeMellaeTcd NOJA NaBAcHHeM rasos B raydsb
JaccHBa, TIe CO31aeTcA 30HA NOBHIIEHHON BJARMHOCTH.

JlAs NpOBePKH BHUBHHYTOR rHNOTe3H HEOJHOKpaTHO saMepaaH
s1AMHOCTL BOKPYr O4ara B3pwmpa. kaMepenus npoBoANJH uepes
10—12 muH. nocae B3pwBa ¢ HHTepBaaoM 15—45 muu. [loayuen-
yele JaHHBE MNOATBEPHAAI0T NPABUALHOCTE CHOOTE3W M XOPOWIO
COrACYIOTCH C TEOPETHHECKHM DPacueToM.

[IpouHOCTHHE NOKa3aTedH CBASHHX TpYH-
roB YNAOTHeHHOHW 3o0HH. Kak orMevalock BuHIe, NPH
AHHAMHYECKOM YNJAOTHEHHH 06pa3sioB CBASHLIX (FAHMHHCTHX) rpYH-
T0B NOBLINIAETCA cllenjeHde H B Goablied cTeMenH H3MeHASTCH ¥roJ
pHyTPEHHEro Tpenud. B maccHBe H3MeHCHHA NPOYHOCTHRIX NOKa3a-
teaefl HOCAT GoMee cAOKHHA XapAKTCD B CBAIH ¢ H3IMeHeHHeM
alamHocTH. B CBA3HBIX TPyHTAaX ¢ NepBOHAYAALHOR BAAMHOCTLIO He
e 10—119% Boxpyr ovara espeBa N0 NPOYIOCTHHIM MOKazaTe-
AAM, TAK e KaK H M0 BJAAMHOCTH, BHACAAITCA 1B¢ 30HH:

30HA MOBHIIUEHHBX (MO CPABHEHHIO ¢ NEepBOHAYAJBLHMMH) 3HA-
qeHHA CUENASHMA, YIa BHYTPEHHEre TPEHHA, NPHMBIKAET K rpaHH-
e NeAOCTH, BHEIHHE e¢ IpaHHlbl MPOXOAAT Ha PacCTOAHHH, pas-
oM 15—30 panuycam sapsja;

30HA MONMKEHNBIX 3HAYEHHA CUGHOJEHHA H yria BHYTPeHHEero
TPCHHA, BHEIUHHE TpPaHHUM e NPHMEepHO COBMAafalT ¢ BHEIIHEH
rpaHiled ynaotTHedHofl S0HBIL

B 4eTBepTHYHEX CYIJIHHKAX, KAK NOKa3bBAOT SKCOEPHMEHTAb-
Hele JaHibe, clenjcHde B HanOoabllefdl cTeneHH NOBuWIIaeTcs (B
1,2 paza) u cHuxaerca (nma 26%) npH nepsoHauansHoil BecoBoi
BAakHocTH oxoqao 12%; B HauMenbwedi creneHH (COOTBETCTBEHHO
Ha 70 # 18%) npu saamuocth 18—19%.

Haueneuwe yraa BHYTPEHHETO TPEHHS MeHEe 3IHAYHTCABHO: B
CYrAHHKAX OH YBeAWUHBaeTcs B cpeadem Ha H0—60%, ymeHbwmaer-
cA — Ha 15—20%.

Ha pue, 37 nokasaHo H3MeHeHHe [POYHOCTHBIX MOKasaTened
[pyHTOBOro Maccusa BOAH3IN BapuIBHOM BEeMKH. Henocpeacrpeuso
K HHmHedl YacTH BHIEMKM NPHMBIKET 30HA, rie {IT.TEIIT]TEHHE rPYH-
TOE CONMPOBOXAAETCA MOBHLIEHHeM clelendd. MaxcumyMm pocra
BEAHYMHE CUEMIeHHs — B 2—2.5 pasa — JOCTHTaeTcsl HenocpeacTt-
BEHIO ¥ OTKOCA BEHEMEH. ¥ BHCIUHeH rpaniup 30HH CUENJeHHe pas-
HO nepponadalbEHOMY . [loutu AHAJOHYIHO, HD MEHee IHAYHTSABHO
N0 BeAHuHHE, H3IMEHAETCA B 3TOH 30He Yrod BHYTPEHHEro TPeHHA
(puc. 38).

PaccmarpupacMas 3003 pPacnpocTPaHACTCA MO TFOPU3OHTAJH Ha
Paccromune, cocrasasiomlee 35—40 paaHycoB rOpPHIOHTAABHOTO
UHAMHJpHYECKOrD 3apala B NOpodax BecoBof BJAAMHOCTBIO 10
12149 u 40—45 panuycos B Gojee Bramuulx nopogax. Manee
Cheiyer 30HA, rie, HECMOTPA Ha YONOTHEHHe MOPoA, cUeNleHHe H
YO BUYTPEHHErO TPEHHA HECKOJABKO CHHMCHBEL. MUHHMaJbHBE 3HA-
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A & &
Pre. 37, HMamenense npounoctasx noka-
aaTenelt  FPYMTOBOrO  wmaccwBa  pbJHzH h
BIPRBHOH BReMEH: Puc. 38. Tpadnx oTnocHTeawmmx Hz-

{ =— 3008, rie OPORCXOANT YIpdumcHse GLBG-

BFEMENND CO IHATHTENLHMM YINTOTHEHEEM FPYH-

TOB, 2 = 30HA PAIYNPOSHCHEA ups HeIHAYm-

TEABMON FONOTHORMM. § — 30Ha pasynpolcHHSA
H PasymADTHOHHA [PYHTOH

MeneHuA cuennehma (kpumar 1) u yr-
A3 BHYTPEHMErO TpeWwdA (xpusas Z2)
C YEEAHUCHHEM PACCTORMHSA OT rpaHd-

i B3pLBHOfl BaiesKER [

HeHuA cuenteniun cocrasamior or 0,6—0,7, a yroa sHyTpenmers
TpeHEA — a0 0,7—0,8 nepsoHavaibHLX BeduuuH (B UEHTPE 30HHI),
BHEWNAR rpasuila STOH 301H NPOXOAHT OT OCH 3apAla HA PaccTof-
HHH 120—130 paanycos sapsaa B cyxHx nopogax u 150—160 pa-*
AHYCOB BO BAAMHHX NOpoaax. Ha Goabwiiux paccToaHuax or BueM-
KH 3AMETHLX H3MeHENHR NPOYHOCTHWX NOKasaTetell He OTMeua-
Jock (30Ha 3). i
K BepxHeR 4acTH BHEMKH NpHMBEKAeT 30Ma, rie NPOHCXOMHT
PasynaoTHeHHE MOPOR H NPOMHOCTHBIC NOKA3ATEAH CHHACHEL, 8
Ha puc. 37 unkasana seposaThas NOBepXHOCTb CKOAbHEHHA npH.
Pa3BUTHH ononsnell 5 Goprax Buemkd. OcHOBHAA 4acTh STOR MO+
BEDXHOCTH MPOXUIHT B 30HE, Tle CUENJEHHE NOBHIWEHO, a4 Yrods
BHYTPEHHErD TPeHHA NGO NOBLIIEH, THOO HEIHAYHTEABHNO CHHUMKEH,
3T0 10Ka3WBALT, YTO OTKOCH BIPHBHBIX BHEMoK 60.1Ce VCTONUHBH,
HeM OTKOCH BHICMOK, BLIPLITHY MeXaHHMeCHHMH cnocofaMu, E
Kak nokasmBaioT HAOMIOACHHA 33 COCTOAHHEM B3PHIBHLIX BHEE-
MOK, B CBASHBLIX 1OPOAAX BecOBON BAAMHOCTLIO A0 25—269% orMe-|
HAOTCA HHOTAA JHUIL HE3HAYHTENbHBE OCMNAHHA BepxHell wacTH
OTKOCA, T. €. HAPYIUEHHA VCIOBRHA YCTOAYHBOCTH BO3NHKAIOT JHIIE
B Npejenax 30HW PasynaoTHENHS M PaspyUIeHHA MOPOA. :
ehOPMHpPOBANKE H YOJNOTHEHHE Jdeccon H
HECBR3HBX IDYHTOB 3aKOHOMCPHOCTH PACTPOCTPAHEHHA H.
3ATYXAHHA B3PWEHBIX BOJAH B CYXHX JECCAX H MECKAX KAaMecTEeHHO
He OTAHMAIOTCA OT 32KCHOMEPHOCTEH PACHPOCTPAHCHHA H 3ATYXAHHA
HX 2 cBASHHIX (FAHHHCTHX) nopoaax. Ho ecaencrsne Gogee HHTCH-
CHBHOH AHCCHNAUMH CKOPOCTH PACHPOCTPAHEHHS BOAHB MCHDBIIS,
HMOYALCH GoJce HHTEHCHBHO ¢PA3MA3bIBAIOTCA® H BOJHL Ha MeHb:
HIEM PAacCTOMHHH OT OYara 3apAfna NepexoiaT B ympyrue. -
Bosee cyulecTBEHHO OTAHYAIOTCA Pe3YAbTATH JefiCTBHR [1J1dCTH- :
MECKOH B3PLIBHOH BOHE caatua. B cyxHx (secosoi B1aHHOCTBIO
fi—T7%) naeccax ¢ nopmweroeteio 0,53 Habmoganocs nodHoe pas-

(3]

pyuieie CTPYKTYPHRIX CBA3SER ¢ NpeBpauleHHeM Jecca B HECBA3-

gyi0 MAaccy — RACTHOCTBI Ha 12—I15% Bewe, wem mepsonavann-
jyaf. BHCIUHAA rpaniua 30HW NOJHOTO PaspylleHHs npoxoaxna Ha
paccTodinn 8—0 paanycos or sapaaa. Jadee, ma paccrosiih,
paBHOM 12—14 paauycam zapsja, OTMEqaldoOch YaAcTHUHOE pazpy-
wenHe CBA3IEH M ynJoTHedHe MaccHBa na 5—109; (cheayer oTMme-
THTB, UTO JaHHBIE NoAYyuensl no HeGoAbWOMY ancay samepos). OT-
MeqdeTed Takde YIJIOTHeHHe Mecka BOKPYC ovara Bapmisa, Beanunu-
Ha YIMOTHCHHA H 'PAHHUBL €L PACOPOCTPAHEHHA CVIMECTBEHHO 33BH-
(AT OT [CPBOHAYAJLHOA MAOTHOCTH M Kos(HuUHeHTa ynaortHen-
HOCTH NMecKa.

[To aaunuwim . B. Puxoea [40], npeneasnan obvemuan aedop-
MAlHA MecKon ¢ OOBEMHMM BecoM ckeneta V = 1,50—1,52 rfcm®
BecoBOR BaamHocThio 15—17% cocrannaa okono 0,012, npu paax-
nocrn 10—12% — 0,018. pu obvemuom sece 1,35—1.40 # paaz-
poctH 15—17% obvemuana nepopmaums socrarana 0,06, [1pn
83pulBe B BONONACHILUEHHBIX NECKAX, 8 TAKME NPH APYIHX ANHAMIH-
HECKHX HATPYMEHHAX 3THX neckob (BHGPAUHA, YA4pe, BO3IMOMHO,
THECOTPONHOE pass#HAKeHHe), oHa NPOABAAETCA B BHAe BHEIANHON
NoTepH NPOMHOCTH H VCTORYMBOCTH M NpHOOpeTenHs CROACTB
HAHAKOCTH, BOIHHKALT PAsKHMENHe B HEYIAOTHEHHEX rpynTax [12].

TukcoTponnoe pasmumende HaMbTBX NOLBOANLM CcHOCOGOM
MeckoB MOA jciicrsueM Bapuea uayuasocs I. M. Jlaxoswm [35].
[leckn ¢ ofbemuuM Becom credera Ve, ==1,52—1.53 rfem? paamci-
MANTCH AHIIL NPH MaNOM COACDPHANHH 3alLEMJIEHHOTO BO3AVXA,
[lpu ob6bemuom pece ckenera Ve, = 1,50 rfem® pasmumense nabo-
A370Ck KaK NPH MaJaoM, TaK H NpH OOJLWOM COAEpKaHNH BO31yXxa,
4 npu Vo, = 1,60 r/em? ne sadukenposano, Pazmumensde so3HnkaeT
pH 1eRCTRHH KAK CHABHBIN, TAK H CPABHHTENLHO ¢Ia0LIX B3PLIBHALY
HMIOYALCOB.

Paainyc 3oMb pasmiMeHHs M BpeMf HAXOMIGHHA B pazKK-
Wennom cocrosuun no I'. M. Jlaxory onpenenserca dopmyaamu:
r=apc; t=by%,

FA2, € — Macca cOCPelOTOMEHHA 3apAlda;
4 — KO3(PHUHEAT ¢ pasMepHOCTbIO  M/Kr'®, HaMenmOWHiicH
OT 2 10 8 npH BO3PACTAHHM OTHOCHTEALHON TAVGHHM 3a-
Joxenua sapaja or 0 no 3;
b — xosduunenr ¢ pasmepuoctsio ¢fkr'®, waMensowufica or
0 ac 3.

TonkosepHHCTHE NAKBYHIBE TECKH, MO SAHNLIM IKCMEPHMEHTOB

Knesckoro ornenenna HITM AH YCCP, o BCKPHILNEX MOPOfax

OneasHAHckoro & Onblannukore kapwepos JKuTomupckofi oG-
13CTH nocde THKCOTPOIHONO PasmHMEHHA IPEHUPYIOTCA. [TosTop-
H0e B3pmBanHHe B MecKaX, NoIBCPrIHXCH THECOTPOMHOMY pPazsi-
HEHNIO, TPHBOANT K NOBBULENNIO NPOMHOCTH M YCTORYHBOCTH Mac-
CHea B oTKOCAX B3PHIBHIX BOPOHOK.



Hamenenne QuanTpaumonusix ceoficts rPYHTOBOrO MAacCHBa 3
BOKPYT OYara Bapeisa

Kak ykasupanocs seiure, rpynt nps AMHaMuyecKoM HATPY ey
YONOTHACTCA B OCHOBHOM 34 CHET CHATHA BO3AYXA, TO €CTh yMeHEg
WweHna csoboaHull nopHeTocTH (B peayawTaTe MepeynakoBkH  dag.
THIL CKEJIeTa ¢ BIAHMHEIM HX cMeltennem). [Ipu sTom ymenbawTey
PasMephl NIOP U HX KOJAMHYECTBO BCAEACTBHE OOLEAHNCHHS a1COpOIL:
OHHLIX [JICHOK, OKPYKAIOUWHX MHHEPaJbHble HacTHUH, 3TO NPHBOS
AHT K YBEJAHYEHHIO BA3IKOTrO CONPOTHBAGHHA H YMEHbUEHHH NAOLLA
AH QHABTDPAIHH, 8 3NAYNT, H K CHHMEHHIO CKOPUCTH ABHIKCHHA BOEL
Hepes YIMOTHEHHLI rPyHT. i

CTporoe peweuse 3a1a4n O ABIKEHHH MULKAX rasoofpaa:
HLIX Cpea uepes NOPOBOe NPOCTPAHCTBO NepeMeHHON RAOTHO
NPAKTHYECKH HEBOIMOKNHO. B TO e BpeMa HuMEHCDHYIO mpakTHKY
HHTEPECYIOT BOMPOCH, CBASAHALE C BOIMOMHOCTBIO MpEeiBAPHTENbs
HOTO pacuera QUALTPANHOHHEIX NOTEPb NOJAESHOrO NPOIYKTA H3 CO-
OPYHCHNA, MOIYNCHHOTO BIPBIBHEM cnocoGoM. C 3100l Ueablo npls
OJIHZAEHHO ONpefieeHsl HIMeHEHHA NPOHHLAEMOCTH IPYHTOROID Mac
CHEA, YILIOTHENHOr) NpH IHHAMHYECKOM HarpyHMenu.

Ipyar npeacrasaser cofoli caoKHyI0 FETEPOTCHHYI0 MO HIHE-
OEPCHYI0 CHCTEMY, COCTOSIWIYED M3 3epen MHHEDAJBHOrO CKEJE 3,
BOALL H BO3AYXa. POPMB MUHEPATBHHX YACTHI FPYHTOBOTO CHedeTd
BECLMA pasHOOGPAZHM. B mecyaHux M cynecuaHux rpyHTax npeofs
412107 OKaTaHible YACTHUN WAPOBHAHON MM GAN3KOR K Hedl Pop:
MH. B ramsscrux rpyntax npeobaazaioman ropMa MHHepaabHEX

YuecTs MHoroofpasue QopM npakTadecku HEBO3IMOMHO, MO3TOMY
B Nalumx pacwerax GyieM NOJararth, 4TO MUHEPdJbibie 3epHA HMEs
10T WapoBHAnYID GopMy. ]
[Ipn ycranoBHBWEMCA ABHMCHHN MEIKON HaH razoobpasHol
CPELl HepEs MOpPOBOE NPOCTPAHCTBO IPYHTA CHAA BASKOrO coOMpo
THB/JEHHA NepeMellenio cpein no nopaM Fo.,. ypapnobemnsaer
BHelIHee nasaenne P u sec nepememanniciics Cpeii Fuge., TO ecrd
Funnr;. = Fm_ = Fr :

HAa KOHKPeTHOCTH pacuera nojaraeM, uro o yaoTHEHHOM
TPYHTC NEPEMELLALTCH BOAA, KOTH AHAAOTHYHEIC PacCyHiACHNHR cnpd:
BeAJHBLE H A8 APYrHX mMHAKocTel ¥ razos. !
PaccMatpnBas QuaLTpauMoNHLA pacxos poabs yepes eldHHILY
MLAOWALN NOBEPXHOCTH MOAYHEHHOTO BIPHIROM COOPYHCHHA, yeTaHo:
BHM 3NAYeHHA CAaracMuex B NPHBCIEHNON dopuyae,
Bennunna snewnero 1apienns onpeacanercs Hanopom H, yposs
HeM BOOB B MoaocTH h # nopuerocTeio rpyira m:

P =1z (H 4+ h)m,
rie g — MAOTHOCTE cBoGoAHOR (nepeMelmaloweiica) Boaw,
[pyiTonan Baara moxer GWTL npeiacrapicHa B BHie AByX 98-
CTCH: CBA3AHHOA BOAMW (B OCHOBHOM B BHIE a1COPOUHOHHbLX NAE
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qor) # cBoboanoil. [lpn duasTpannn obwem cnobfoznofl BoaHW B
ppVHTE VBEJHUHBAETCH 38 CHET 3an0iHeHHWA CBOGOZHBIX MOp. [Mo-
groMy 00K ofbeM BoLH, nepeMewlaowedca B NOPOBOM NPOCT-
aHCTBC TPYHTA, OKA3LIBACTCA paBHLIM obuweMy o0beMy Nop, yMeHb-
geHHOMY Ha ofbeM ceasansofi poan. Orciona

B, ===, 3& [(d + 3 — d?],

r1e 7% — NNOTHOCTR BOAH B aacopluUHONHON NACHKe MHHepaabHON
Y2 CTHILR,
a4y — COlepAaaHNe T'E-E]J,"I.GI'F[ I:l]-ﬂ'.th:l B I."p:l.-'HTE':
§ — ToawMAEa aacopOGIUHONNON NAEHKH,
d — apderxTipumii AuamMerp MHHEPAAbHOR YACTHLLIL

B
BeOAA B YPABHCHHE BHIPakKeHHe A=F H yuuTeieas, yto &< d,

3= 0, moay4ddM:

F e, ™ T — 3k, 8, (1 + 4).
CHaa BA3KOro CONPOTHB/JAEHHA ABH)KENHA MOPOBOH BOIH, COTJAacHo
E. 1. Kamnmanosy [27],
FIMHH. — BHI
rie B — nocronHnas, MMeloMAas pAasMEpHOCTE H ABAAIOWANCA Xa-
PAKTEPHCTHKON rcOMeTPHH nop;

i — BSIZKOCTh BOIH;

['| —--Elﬁ'hE?l.lHHﬂ PECILL"L BOLEl uepes eIdHHUY Iaolland.

C yueroMm MPHBeleHHBIX BHIIE BLIPAMCHHN MOAYYHM nocde He-
KOTOpLX npeolpazosaHuit ypasHende ¢HALBTPAIHONNONO pacxola
BOAL Hepe3 edHHHIY OJ0Wann HeaedOpMHPOBAHHOIO FPYHTA:

M (H+h+ 1) 3y a(l+ 1)
q == _ "
pB pB

YIJoTHeHHe TPYHTAE, NpoHCXoafliese B OCHOBHOM 33 CYET YMeHb-
wenna cpofoaHofl NOPHCTOCTH, CONPOBOMKMACTCA H3IMEHEHHEeM ero
PH3HKO-MeXaHHYeCKHX mnoxasatesed. [lopucTocTe  ynaoTHeHHOro
FPYHTa MPH 3TOM

m, =m— 8,
d conepaanne TBepaoH (haswl VBEJIHYHBAETCA 10
a
gy

[Mockoasky nocrosunaa B nponopunonaabHa yaeabHoli nomepx-
HOCTH rpyHTOBEIX nop I, H3MeHAowedcd NPH yNAOTHEHHH no 3a-
KOHY

1'_4 E

L T e—
E ] I— =

TO 498 YNAOTHEHHOTO FPYHTA HMeeM:

B

B,=——-
B T
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L yuerom BHllensAo#enHOTO YPaBHENHe PHALTPAUHOHHOTO pa
X0Aa BOAW LA AeOPMUPOBAHHOIO FPYHTA TNPHHHMALT BHA;
o mim—0)(H+h+1)(1—8) Sy a(l+i
.=

—_——

B pid

P uabTpAUHOHN L pacxon uepes aedopMppopaHHER rpyHT
MeHHJCH B & paa:

M (H+h41)—3ya,(1+3)
(18 (m—8)(H+h+1(1 -'9}—-31“;‘aav[1 BRI

H3 storo ypapseins CIEAYCT, 4TO CHIMKEHHC MNPOHHLAEMOCT)
TPYHTa, AehOPMHDPORZHHOFO NMOA AEHCTBHEM AHHAMHUECKHX Harpys
WEHHH, 32BHCHT OT Ha4aJLHOR NMOPHETOCTH FPYHTOBOTO MaccHEA
CTENCHH ero neolpaTuMoro leopMuUpoBANNA, a TAaKMKe oT rpany-
AOMETPHHECKOTO COCTABA FPYATOB H CYMMAPHOIG AABJEHHA B HH
KOCTH MAH rasze. ¥Ymeauuende ceoGoIHOf IOPHCTOCTH rpynTa npg
MOCTOAHHON BAAXKHOCTH cHOCOGCTBYET BO3SPACTAHHIO CTENEHH e
YIIOTHEHHA NPH B3pbIBe, & CACIOBATEALHO, H GOJCe 3HAYHTEALHG 0y
CHHMEHHIO GHALTPANHOHHON cnocobHoCTH MaccHpa. C nosniucHHeNn

AHCMEPCHOCTH MUHEPAABHOTO MaTepuata QuIARTPAUHA TaKkKe
HAeTCH. 1

ANajiHINPYR NpPHBEILNHOE BHIPAMERHE, MAXHD cAeNaTh He
CRO.IEKO BHBOIOB, HMEoWHX GOablUOE NPAKTHYCCKOE 3HATEHMHE. §

Ecan nedopmnposanne rpyuta nocur oGpatiMuil Xapakrep (na
FIPHMED, B MOAHOCTBIO BOAGHACHULEHHHX TPYHTAX), TO $uIBTpA
UHONHLIE CBOHCTBA OKPYMAIOWEro MACCHEA NOYTH He H3MEHAITCH
LeiictBuTentno, npn =0 q=q,. ITo Humeer Goakuloe 3nayYele B
MSTHOPATHBHOM CTPONTENBCTRE, HOO AOKAIHMBAET POIMONKHOCTE 3
pekTHBHOrO nNpHMeHenHA BIPLIBHOTO CNOCOGa COOPYMEHHA OTKpH
ThIX APCH And Ocyliennsn 3a00J04eHnbX TeppHTODHIL, '

Ilpn crpomtesncTse uppHrauHoHHMX kaHaton B HEBOAOHACH:
IHEHHBIX FPYHTAX HYMIO NPHMEHATH KOUCTPYKUHH 3apainos, ofecs
MEYHBAIOWHE MAKCHMANBHOL VNAOTHEHHe MaccHBa (Hanpusep, sas
PALL C BOIAYWIHEIMK oGonoukamu  [41]), a Takme wenonbsona
BIPLIBUATLIE BCULECTBA € NOHWMCHHON CKOPOCTBIO NeTOHAUHH, 1@
HEPHPYIOLLHE B MaccHBe B3PLBHLIE BOJHH, RpEeMEeHHbIC napaMeTpH
KOTOPEIX CNOCOGCTBYIOT Pa3BHTHIO OOBEMILX AedopMaikii (ynaoT:
HEHHID) B rpyuTe. (NHOBPEMEHHO MOMHD HCNOABIOBATE nanpag
TEHAOE HIMCHEHHE HAYaABNOR BJAAMHOCTH rpyHTOBOrD MaccHs
ea [15]. -

S3PLB HA BEOPOC B CHUMAEMBIX FPYHTAX CONPOBOAIACTCH BE
Gpocom rpyuta u ofipazosanueM BOPOHKH, [pouece stor caomusiy
MOCKOILKY paculipeHiie NoJ0CTH, BH3BANHOC 1aBJeNHeM npojyKToB
ACTOHAUNH, H pPaszaer rpyiTa ¢ O4HOBpPEMeHHLM 06pazopanHeM
BOPOHKH NPOHCXOLAT ¢ HeGOJBIIHM CABHIOM BO BpeMeHH, KOTOPBIH
JARMCHT OT MaccHl W rAyGHIL 3310KCHHA 3apata. STH napaMerps
OMPLAGNFIOT TakiKe 1a.1bHOCTL PA3JeTa FPYHTA ¥ KOAHYeCTBO rpyHs
Ta, ynapwero ofpaTHo B NOAYYEHHYIO BReMky, Taxuu obpa3oM
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olibeM BHAHMON BOPOHKH He COUTBETCTBYET obbeMy BHOpOIIEHNOrO
ppyiTa H TeM Gojec ofibemy paspyuicHHOH mopoasl,

Ofmas kapTHHa gedopMauuy BLOPacHBacMOro H3I BHEMKN
rpyuTd Takosa. Bepxume caom pazneralorcs B croporm o nee-
pawT 32 OpoBkoii. OcHoBHag e Macca NOAHMMACSTCH Ha 3HAa4YM-
TeIbLHYIO BBICOTY H HacTHYHO B cToponwe, IlpH ofpaThHoM najgenun
qacThb FPYHTa NMONaZaeT B BHEMKY, a 9acTh 3a ee npeieaw. [pyT,
ynasui B BEIEMKY, JOMHTCA N3 OTKOCAX BOPOHKH Bubpoca, obpa-
30BaBIUCHACA B MOMENT B3puiBa. IJTOT TPYHT npeicrapaser cobon
Maccy C COBEPIUEHNO HAPYIICHHON CTPYKTYPON H ¢ AOBOJBLHO BLICO-
Kol IAOTHOCTLIO, npuobpeTeHof noche naaenns ¢ Goablled BHICOTHI,

Mo aannem H, C, Degoposa [47], rpyHT mioTHOCTHIO 10 B3Pk -
sa 1,77 rfem® B HaBade nocfie nadeHus HMeeT MAOTHOCTH 158 rfem?,
TOTAE KAK NJOTHOCTL 3TOTO #e rPYHTA B HachMHOM COCTOAHHH CO-
crapaser 1,16 rfem?

PeayapTate uccaelosannfi Boponkn BnGpOCa NOKAsHBAlOT, HTO
Hapaly ¢ 30HOH BHOpoca B rpyTe opasyerest 30HA paspywennil
HAH TPCLHHOOOPAZ0BAHNA, NPHAETAIOWAR HCNOCPEICTBEHHO K rpa-
HHUAM NOJOCTH, H 30Ha YMJIOTHEHWA, XAPAKTEPHAYHOWAACH MORLL-
WeHHOH NJAOTHOCTBIO rpyHTa, PasMepw sTHX 30H 3aBHCAT oT napa-
METPOB H FAYOHHB 3310MeHHA 3apAld, @ TaKXe OT CBONCTE rpynra
B eCTECTBERHHOM 3aJeraHHuHu,

BO3HHKHOBENHe YIJIOTHEHHON 30HH NpH B3pHEe, obJanaome
aNTHPHABTPAUHOHHBIMK  CBOMCTBAMH,  ofycaosHA0 NpHMeneHne
SHEPIHH B3PHBHOrO MeTONA B THAPOTEXHHMUECKOM CTDOHTEABLCTEE.
Oanaxo 4714 UIMPOKOro PACPOCTPAHEHHS 3TOMD METOZA HeolXoLH-
MO HAKOMJAEHHE ONBITHHX RAHHBIX 06 H3MEHEHHAX CPCAM 101 BJANSA-
HHEM BIpLIBi.

PaccMOTpHM  pesyabTaThl B3PHMBA B NBLIEBATO-MecHAHHCTBIX
FIHHAX ¢ MAJOMOLHHIMH NAACTAMH M NPOCAORKAMH MeAKOIepPHH-
CTRIX Nbl1eBATHX nectannkos. Kopewnse nopoam Ouiis nokpwiTe
AANOBHANLHEME OTAOKENHAMH MOIHOCTbID 6—T M. Heeaenoeanns
TPOBOAHAHCE € LEALI0 ONPeleJeHHA Xapakrepa aedOpMaUAH B
Cepe pa3pymenHs M COTPACEHHA TPYHTA METOLOM oThopa MoHO-
AHTOR no W nocne Bapuba. [loa chepoll paspvienna anece noapa-
yMesaerc obBeM rpyHTa, ynasulero ofipaTtHo B BOPOHKY BHOpoca,
Humuss rpanuua stoil somm npoxoiuaa Ha 8,6 M HHKe NpoexRTHOMN
OTMerkn kasnana. [loa chepoli paspywenns sHaxoluauces IPYHTH,
fapyluennsle B3pPHIBOM; B BepXHell ToJlle 3THX rpyHToB HaGawia-
THCh TpemuHe rayouHoil ao | M w packpeiTele na 10—15 cm.

Hecaedosanna Jemawmux nume nopoa GEAH NpoBeleHl nocpel-
CTBOM HarHETaHMA BOAW 10 W MOCAE BIPWBA B CICUHANBIG npody-
Peliible ckBaKuub., TakuMm cnocoGoM OHAO OTMeweHp H3IMeHeHHe
“TDYKTYpH TrpyHTa, npuBefiice K PEIKOMY  HIMCHEHHUIO (HALT-
Palkownwix ceoficTs B paamyce Goace 45 m no FOPH30HTAIH
# 24 M no seprukaan, 3apal aMMoHHTA Maccofl 55 kr B3pHBaICH
8 rpyHTe naotHoeTho 1,68 riewm® na raybuue 1,6 m. Hamepennamn
YCTanoBaeHo, 9TO B CAORX, JcHaWAX Ha raybuue 2,0—2.7 M noa
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UEHTPOM 3apAAd, MAOTHOCTE FPYHTA YBeawunnace ua T—38%, a
BAAMHOCTL YMeHblWAacky na 3—7 % - Heboakmoe yniorHesue oTMe-
HeHO B HenocpedcTBeHHOR GaH30CTH OT B30OPBAHHOrO 3apana. ]

dopmausii rpyHTa 30HH: 30HA 00PATHOrO NajenBA TPYHTAa, 30HA
HAPYWEHHOro CAOMEHHA H 30Ha YNJoTHeRHA. Mayuwanocs uamene-
HHe FPAHYJNOMETPHYECKOIO COCTABA B STHX 30HAX. AHAAHI NaHHHX
3aMepoB CBHIAETENBCTEVET O 3HAYHTENbHOH PA3SHOCTH MeXaHHYCCKO-
ro coCTaba B 30He HAPYIIEHHEro CROMeHHA (Noj UedTPOM 3apAia
H 3a ee npejedamu. Cozepmanye dpaxunn § < 0,006 MM B nepsoM
cayyae cocrapagno 32,5%, so mropoM — 21,1%. CyMmmapnoe cos
AepaaHie IAHHHCTHX YacTHU HA ray0HHe 2 M Mo UCHTPOM 32pAna
10 B3puea coctaeasao 37,9%, a noche sapuea 48,6%; Ha paccroas
uun 2,5 M — coorseTcTBerKo 225 n 33,2%. 1
OaHOEpEMEHHO ¢ H3YYCHHEM OCHOBHBIX XaPAKTCPHCTHE TPYHTS
BEJIHCh HCCASH0BAMNA ero (PHABTPALHOHHBIX CBOHCTHE. 3aMepHl Hos
XKa2a/H, YTO NOCTe KamKAoro JAONHBA BOAH B BHEMKY Hava bHasg
CKOPOCTh BIHTHIDAHHA BOIH B TPYNT HENpepeHBHO YMCHLIUA/IACh:
[Tocae 4eTBepTOrD HANOMHCHNA YCTAHOBHBWAACA K KoHuy 43-To nHA
ckopocts (QUAbTpaurEm He npesumwana 0,009 mfeyr. Yepes rog
GHABTPAUHOHNAA cNoCOOHOCTE YMeBplIRAack Ao 0,007—0,005 m/cyns
B T0 e BpeMsA B BHIKOMAHHOA MeXaHHUeCKHM MyTeM BheMKe (k]
palACHHaA cHOcOBHOCTE TeX e FPYHTOR OHAa cooTEeTCTBeHHO B 10
i 15—20 pas Soasbie, -
JantensHEMH HAGNOASHHAMHA YCTAHOBJIGHO, 4TO J0MKA BHICMOK
H BOAOEMOB, NOJYUEHHHX B Pé3yabTaTe B3PHBOB HAa BHOpoc, HE T
PAIOT aHTHOHALTPAUHONHHEX CBOMCTE B TeUeHHe MHOTHX JerT.
O6pacHele Pe3KOro CHHMEHAA GHABTPALHOHHOE cnocOOHOCTH
rpyETa BOAM3H BHeMEH aano B paGore H. B, Adanachena [4], mo-
CBNILEHHON HAY4EeHHI0 NMPHMEHHMOCTH B3PHBHHEX METOLOB B MeJHO:
PalHH, B Y8CTHOCTH A NPOXOAKH B3PHIBOM ApeHAMHHX TpaHMICH
ApTopH HecaefoBany QUALTPALKOHHYIO COOCOGHOCTE ApeH nocpeds
cTBOM HATHETAHHA H COOTBETCTEYIOWICTO MOAHATHA YPOBHF TPYHTO:
BHX BOJ 32 NpefeJaMH Apedbl. .
OnsiT NPOKJAAAKH APEH BIPHBHHM cnoco(oM B NEAEBATHX CYS
rAHHKAX CBHIETENLCTBYET 00 yMeHbWeHWH KosdpHUHenTa GHABT:
paunu B 9—11 pas npH YREAHUEHHH NJIOTHOCTH rpyHTa Ha 7—I12%
Takoe ysedmueiiie MACTHOCTH BPEA NH oGbAcHAeT NOAHOCTRIO 9=
11-kpaThoe cHumeH#e (uabTpaunonnofl cnocolHOCTH rpyHTA. Ilo
BHAHMOMY, HEMAJOBAaXKHY Po/ib B STOM HIpaeT H3MEHCHHE CTPYKTY
pHl TPYHTA NOA AeficTBHEM B3PHIBHOH Boank. [lo mepe nepememeHHH
TPyHTa OT UEHTPA B3PLIRA YACTHOH BHYTPEHHHX CJ0EB, ABHTAACH &
OTHOCHTEABHO GOABIIMMH CKOPOCTAMH, BEAMHHBAIOTCA BO BHEUIHMHE
CJ0H, TO ecTh NPOHCXOAAT JOMKa CKeJIeTa rpyHTa B o0beMme BCEE
cdrepsl YNAOTHEHHA. B
[Ipn B3pumBalHi B JAerKHX H TAMENIHX AJ10BHAaJbHHX cyradl
kax cepun sapaton Maccofi 100—150 xr ans oOpasopaHHa JPS

HaAHHX KaHanop raybuHoft 3—4 M ¢ oTkocaMp ot 1:1,3 ao 1: 4
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yeTaMOBACHO, HTO GUALTPALHOHHAA CNOCOOHOCTE MPYHTOB NOA BAHA-
M B3PHBA CHUKAETCH B 3aBHCHMOCTH OT COCTaBa rpyHTa H pac-
croRHusA OT 3apAia. B Jerknx cyriuHKax H CyrJHHO-Cynecsx KO-

GUMEHT (PHABTPAUMH B TOAMIE OTKOCOB APeH Ha rayluHe OKoao
3 M yMeHbiaercAa B 5—6 pas. 3T0 CHHAKeHHE COOTBETCTBYyeT pac-
cToAHiI0 OT ocH Apers B 10 M. Tlo Mepe yaaneHHa oT OcH RpeHH
gosd@uUUHENT GHALTPALMH HIMENACTCA B MeHblled cTencHH: Ha
paccTOAHHH 25 M OH CHHMaerca Jauwb Ha 15—20%, a s 50 m oT
ocH APEHBl OCTAETCA HEH3MEeHHLIM,

B TAHAHCTEIX H TRXKEJOMAHHHCTHX IPYHTax QHALTPAUHOHHAR
cnocOGHOCTE CHHMKAETCR clile pesve. B oTwocax Apenu Ha rayluue
2 w ko3pPHUNEHT GUALTPAUHE H3MEHNAETCH B CpPeaHeM oOr
15,3 M/cyT. B ECTECTBEHHOM COCTOAHHMH A0 | M/cyT. mocae BapmiBa.
[lo mMepe ylaleHHs OT O4ara B3pHBa BAHANHe ero ocnabesaer, Ho
veHee WHTSHCHET ™2, 4eM B JErKHX rpyHtax. B 30 M OT UeHTpa Baph-
pa kosPPHUERT buabTpaunn yMenswaercs #a 25%. Ha paceros-
pup 90—100 M pausHHe BIPWEBA NPeKpallacTCA.

[pu B3pHze B TeX e YCIOBHAX OIHHOYHOrO 3apaia xospdu-
nieHT GuasTpauns caHmaercs B 10—11 pas.

Taknm oOGpasOM, MOJNYMEHHLIC JaHHHE NPelcTaBAAKT OONBIIOH
gHTepec AAA THAPOTEXHHYECKOro CTPOHTenscTBa. B pesyabTate
cnuenns GuasTpatunonsoft cnocobHocTH TpYHTOB obecneyHBaercs
NpOACAMHTEABHAR H HajemHas paloTa Ka®HanoB H BOIOCMOB Oes
3aMETHBIX NMOTEpPh BOAW HA (uAbTPaNHIO. B ycnoewax skcnayara-
UHH OPOCHTESbHLX KAaHAJOB NPH OTCYTCTEHH QHALTPALNM He TOAb-
Ko OOCCMEMHBAETCR SKOHOMHA BOAR, HO H NPELOTBPALLASTCR Pe3kHR
NoABCM VPOBHA FPYHTOBHX BOJ BOMH3H KaHANA, YTO OYEHb BAMHO
B pafionax, rie NOUBH CKAOHHBI K 33COJEHHIO.

Bhllle yKa3uwBnanoch, 4To Hawbonee BepOATHHM & MeXanpaMe
HaMeleHns QHUALTPAUHOHHOR CNOCOOHOCTH TPYHTOB MOMHO CHHTAThL
BAMAHNC HMHTEHCHRHON B3IPHBHON BOJHEL HA CTPYKTYPY TPYHTOB.
HefictopTensso, 30HA OCTATOYMHHYX nedopmauuf rpynrta, mo same-
paM palHOMETPHUECKHMH MeTonaMH, ofpasyerca B npegenax 35—
50 paanycoB sapsia npH B3puiBe cocpenoToyenHux  120—160 pa-
AMYCOR TPH B3PHBE NHIHHAPHYCCKHX 3apAgos. B TO e BpeMs 3ona
BAHAHNA SHePrHH BapblBa Ha (HALTPAUHOKHHe cBOMCTEA rPYHTOR
B Heckoabko pas OGoaswe. OyeBuano, pasMepsl 30HH OCTATOYHBIX
dedopmaunfi ¥ 30HH CHHMCHHA (QEAbTpanHCHHOR cnocoblocTH 3a-
BHCAT OT HHTEHCHBHOCTH 3aTYXalNHfA B3PWBHHIX BOAH B TPYHTaXx,
TO ecTh OT CHMMETPHH 3apaia u QHENYeCKHX cBOACTE rpyHTOB.

OneT NPOKJAAKH ApeH B3pLIBHEIM cnocofoM NoxaszwBaeT, 4TO
KosbHUHERT (DUABTPank: pazaHYHBX TPYHTOB M3IMCHHETCA He B
ONHHakoBOA creneHd. JTo onpelenfdercd, OMEBHAHO, KaK YOJOTHE-
HHeM rpyHTa, TAK H CTENEHLI B3aHMOIEACTBHA YACTHU TpyHTa B
ECTECTREHNOM  3aferaHHd. [AHHHCTBE © CYFIHHHCTHE [PYHTHL,
EJaHOCTE KOTOPHX HAXOIHTCA B HHTepBane npelena TEKYUeCTH
H NA3cTHYHOCTH, BCErja CKJAOHHH K YOJAOTHennw. Ecan BaaKuocTh
FPYHTa BHWlle npelena TeKY4ecTH, BbeMKa OyieT 3an/blBaTh,
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K 3TOofl KaTeropu® oTHOCATCR BRICOKOMOPHCTRIE JECCOBHANBIE CYnas
CH, TOPQAHHKH, NAMBYHN. [pyHTH HendactHunme (cynecs, mecox))
NpH B3PHBC Pasphixaflorces W KosGdHUHCHT dAsbTPAUAM HX npag=
THYECKH HE H3IMEHReTCA. 4

Kongurypauns soponkn, ofpasosannoi BAPWEBOM Ha BHOPOC,
JABHCHT TAKMKEe OT CBOHCTB rpyHTa. B naacTHUHBHX BA3KHX rpynTax
{MHPHLE BAaMHBE TVIHHH) ceveHHe BHEMKH HMeeT oOBIMHD napa.
Gonnucerylo gopMy. B cunyunx rpyutax, B CHAY HeaHauHTENLHOrG
HX CLCTIEHHA H CACHMAEMOCTH, CeUeHHe BLHIEMKH MOJyuaercs Tpe-
YTOALHOR QOpME. B Nerkux rpyHTaxX THOA CYTAHHKOR, AECCOB, Cys
meceit W ApYrux QopMa ceueHis BupaGoTKH KOMONHHpOBAHAAS

SABHCHMOCTH OT STOr0 OTHOCH BHEMOK [0YYAKOTCA B Npelenax
1:1,5—1:5 (1:8). Bapusu B Takux rpyHTax MatosheKTHERR,
OAHaKO NPH THAPOTEXHHYECKOM CTPOHTEIBCTHE NPHXOAHTCH HMETh
AEA0 ¢ PASAHYHWMA [PYHTAMH: OT CHUMYHUEro MECcKa 10 BAIKHY Mups
Hux rAnH, Takoe pasnoofpasie TpPYHTOBHMX yCnoBuil Tpelyer B
KaMaoM cayuae onpenefcHHON TEXHOMOMHH BIPLIBHLIX padorT. _

Hanayuwine peayasTatii noAy4aoTed BO BAAKHHKL BAIKNA rH:
Hax. B uux npu papuse ofipasyetcn GoAblad MONOCTE, KOTOPAA HE
SAMOJIHACTCA TPYHTOM, MOTOMY BMEMKAa HMeeT 3HAUHTEAbIWe pazs
Mepu N0 WHPHHe H raylune, :

B cyrannkax BHCOKOW BIAMKFOCTH MRacTHIuICTh yBeAHYHBaeTCH
H, CAEL0BATEALHO, YAYULWIAETCA B3IPRRSEMocTb, O YMenbileHHeM
BA2HHOCTH (MOACKIXAHNEM) BIPHBAEMOCTE HX DE3KD VXYLIIASTCH,
4TO BeleT K YBEAHUEHHIO Pacxola BIpHBYATHY BellecTE.

UpeamepHas paakHOCTL TOMMX CYNECel TAKNEe OCIOKHACT Tk
HOJAOPHIY paloT, TAK KAK OHH MOryT NpenpaTHTeCA B NaweyNn, He
caeaosania C. A, Jaewaosa [21] nowraswsaor, wto onawpanye
JACTKHX FPYHTOR BOIMOMHO MPH  BAAMHOCTH He Medee 25—279%.
L1pn BIpHBaHHY B STHX YCAOBHAX FPYHTH NOABEPraioTcs  THKCDA
TPONMHOMY NpEeBpalMeHHio, T. €. NEPEXOIAT H3 VCTORUNUOTO CTPYES
TYPHOTO COCTOAIHA B Terydee, [Ipn MeHbwed BAamHOCTH BonwW 108
BIBCWIHBAHHA IPYHTOBRX YACTHL He XBaTaer. b

[p# onasBanun rpynTa MHKPONOPH HCYE3AWT N FpynT HE
MOMET COACPHATE TO KOAWYECTBO BOAH, Kakoe Bupaer B Hem np
06uuHEX yeaopuax, HeeaeloBanua nokasaau, 910 rpynT naoTHOS
ereio 1,4—1.5 rfem® nocae sspwsa npuodperaer naothocrs 16—
1,7 rfem®, npu stoM alcoM0THAR BAAMHOCTL ero YMeHbIlaeTcA Of
26—30 10 22—22% w naabHeRNE THKCOTPONHME HIMEHEIHA FPYH
Ta aTpyaMaoTcd. CTpyKTypa rpyHTa nocic BIpHBa HIMCHACTCHL
# on npuoGperaer ceoiicTBa ycToiunnoctTd, Ecan n taxom rp},rn'_m
MPOHIBECTH HOBMIA BIPHB, TO BHIEMKA MOAYUHTCA HOpMaabiofi ray=
Guuet. TlosroMy B3pHIBAHHE TAKHX TPYHTOB CAEIVET BHINOJHATH
ABaMAN: CHavaja HeOOALWHMH 33PAIAMH, 4TOOM BHABATH ONJBS
BaHHC IPYHTA (THKCOTPONHOE H3MEHEHHC), 34TeM HOPMAALHHMA
3ApRAAMN I04 co3nauns BueMkH. MuTepsan memay nepsnynpim
BTOPHYNEM B3pLIBAHREM foaxen OmTE 2—3 Mecsua, =

C. A, Hapuaos [21] pexoMeHAyeT paccudThBATE MHHHMAaAbHEH
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3apAd AJH THECOTPONHBIX HW3MeHeHHA no dopmyac Bopeckosa. [pn
BAAMHOCTH Bepxnero caos Goace 15% npunumaior n=1,05 (n —
noxka3zateabr Bmbpoca), npu saaxunoctn 4—5% — n=3,13.

Ina BTOPHAHOTO B3PHIBANHA PEKOMEHIYIOTCA CAELYIOWHe pac-
yetibie GopmMyan: macca zapaia C=126 H? rae H — zananmnan
rAyOHIAa BHIEMKH; PacCTOAHHEe MeXy sapanaMy a=085H,

'l'l]}II MPOXOAKE APeH BCPTHKAJBHBEIMH UHJIHAAPHYECKHMH 3apH-
aaMu macca zapana C=0785 d°lA, rne d — anaserp sapana, am;
| — nnmKa sapsja, aM; A — naotnocts BB,

PaceToniine Mexay ckpamunamu A=144d.

Caeiyer OTMETHTh, 4TO B KaHajlax, Npofilennblx B ONALIBAIO-
IEHX I']:I}’HTHE BIPHIROM, ONOAIHERIIN ABJCHHA 1acto He Haﬁﬂrﬂ,‘_‘[aiﬂr-
¢, OTCIONa NPeHMYIIECTBO B3PLIBHOTD METOAA nepel MeXaHuue-
CKHM NpH paspadoTke NIMBYHHEX TPYHTOB OMEBHIHO.

TpyaAnocTH BCTPeWAOTCA TakMe NPH NPOXOAKe KAHAMOB BIph-
BOM B CHOYYHX neckaXx. Baeactone mMajofl cHMAMACMOCTH NeckoB
pHEeMKa, 00pasoBaHHas B3pLBOM, Mana. PasMepu ceueHma ee no
WEpHIE 3N3YNTeABRO GoJblDe, ueM no rayGude, yro obycJoBaeno
MEALIM YIA0M eCTeCTBCHHOrD OTKOCA cyXoro necka. Kpose Toro,
noCa¢ B3pWBA B BWEMKY NONaJaeT OTHOCHTEABHO OGOALUIOE KOJM-
YECTRO IPYHTA.

HawanuHas CKOpPOCTh pasneTa 4acTHU FPyHTa NpH BuGpoce, a
CIETOBATENLHO, H JAAJBHOCTE TOASTA 3ABHCAT OT MAaceh ﬂl:l'f?'[}ﬂi.‘h‘."
BaeMBIX qacTHI. [locKONLKY CHIMYYHIl NECOK NpPH B3pHEBE pacnaja-
ETCA GOABIIE, YeM MAACTHYHEN rPYHT, AaJbHOCTL MOJETA NECYHHOK
HEBEAWKE. YUHTHBAR 3TO, 3apAl 3a3KAA1BIBAIOT HHME NPOCKTHO!
OTMETKH 1HA KaHaNa o YBEJHYNBAKT yiedsHwd pacxon BB no
cpasnentio ¢ pacxoiom BB npm m3pusax B paskux rpyurax. [lo-
CKOABKY CYXOH necuauufi rpyur npu B3puBe GoJabllc CKAOHEN X
PA3YNJIOTHEHHIO BCACACTEHE Cro HECBH3IHOCTH ¥ MAJOR mOIaTAHBEO-
CTH AMHaMUYeCKHM BO3AeACTRHAM, DHABTPAUHA H3 Kanaaop, nNpoi-
dEHHBMX B3PHBOM, MPaKTHIECKH He OTJAHYACTCA MO BeJHYHHe OT
PUALTPAUKN H3 KAHANOB, BHPHTLIN MEXaHHYECKHM cnocoSoM. Dro
OOBACHACTCH TEM, 4TO B CYXOM Oecke NPH Bapelee NOYTH NHe mefict-
EYIOT Takue (PakTOpPH, KAK YIJOTHENHe FPYHTa H ABJCHHe KOoabMa-
TAUHH,

PHALTPANHOHNAA CNOCOBHOCTE KAHANOB, NPOXOAAUINX B NecKax,
SHAYHTEABHO CHHMALTCA, €CAH NPOBOAHTCA HX npeanapHTeNLHOR
SaMAYHBAHHE, H BIPWBAHHC 3apAla OCYULCCTBARETCA B soje. Tax,
PH CTPOHTEARCTBE ONHOA H3 NJIOTHH B3PHBOM [(PeIBaPHTCABHO
YIJIOTHAAH OCHOBAHHE MJIOTHNL, B KOTOPOM Ha rayGune 8—9 m 3a-
AErafN ANMIOBHANBNLE MECKH B BHAE JHH3. 3apfim B Bole pacno-
Jdaranm e waxsarthosm nopaake. INoayuennas ocalka ocnosanus
Mocae p3pwea cocrasuaa 0,6 M, crenens ynaorHenus rpyuta no-
SHcHaack ot 26 no 58%. B secte nposenenus palor mocae mapuwpa
" Teyeune noayuaca naGawanocs (QOHTAHHPOBAHHE BOAM, BHTEC-
HeHHONH W3 NOP YNAOTHCHHOrO necka, NPHTOK BOAK B cneuHaabHo
Mpofitenuble wypds yYMeHbKACE NOCIE B3pWBa B 5.5 pasa.
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B 3apicHMOCTH OT pacnoomeHnn 3apaja b cHCTEME rPYHT—BO-
A8 HIMEHAETCA XapakTep ero pO3AeHCTBHA HA YNJAOTHAEMHN CPYHT.
Hcenenosanna [4] nokazuisaior, uto nps B3PEBAHHH Ha MOBCPXHOCTH
BOAW, H3 MOBEPXHOCTH TPYHTA H BO B3BEIUCHHOM COCTOAHHH B BOJe
Hauboabes YINOTHEHHe MOAYYAETCA B HOCTelHeM cayqae. C npH-
GAHMenHeM 3a]A1a KO AHY Kanaja BCAeICTBHe GOABIOH CKOPOCTH -
PACXONALMHXCH NOTOKOB BOAMW H NeHCTBHA rasos NPOHCXOAMT paa-
OpacHBaHHe TpyHTa M ofpazoBanye BOpoHKH buibpoca. [lpn nog-
BOANHOM B3pHIBAHHH yaapHad BoaHa OOAbLION HHTEHCHEHOCTH NpH
MOAXOAC K MOBEPXHOCTH pasiena rPYHT — BOAa, YACTHYHO OTpama-
ACE, IBHUMETCA NO FPYHTOBOMY CKeAeTy W BOAC, 3anOTHAIIEN NOpH,.
paapywasn crp}rx'rypg FPyHTa H COOOWIAN YACTHUAM BHCOKYK Ha- |
HaAbHYI0 CKOPOCTL. B npollecce Nepeyxaanki H YJAOTHEHHS rpyHTa
BOAa H3 GAH3NeMawux caocsk oTuMaerca. [Ipu cOammenns nocya-
HBIX HACTHI MRy HHMH OCTAIOTCH TOHKMe BOAHME NJACHKH, ofer-
METHBAOUIHE NOBHWEHN0e CUEMICHHE B YIAOTHCHHON 30He. j

JlaGopaTopHeMH ONMTAMH BIPHBAHHE B Oecke VCTANOBASHD,
STO LIHTEARHOCTL CYLIECTBOBAHHA NOBHINGHHHX faBieHHl B nopo-
BOH EOJE, XapaKTepHiaviowas AJAHTEILHOCTh npouecca VOAOTHeHHA
necka, 8 CAeN0BATEAbHO, H BEJHYHHY YIJOTHEHMR, TAKKe HaHOOAbL-
was npH moABOAHWX B3puBaX. HanbGonbwnii sdipext sapupa ao0-
CTHrAeTCA NpH AeACTBHH €ro B YyCAOBHAX KaMydaera. Tommuna

<a0R  BOAW, obecnmeunBawulero wamyduwier, n =2 32 v C.

[Mpenmyuiectsa Merona ynaoTHenHs [PYHTOR MOASOAHBMH B3phl-
BAMH — TpOCTOTA, HH3KAA CTOHMOCTB, OTCYTCTEME HapylIeHHOM
30HW B TPYHTE, KOTOpasa HalaiofaercA npH oOLYHMX BIpHBAX HA.
Bubpoc, ]

Kak nokasaan sxcnepuMcHTadbHME HCCAeAOBARMG, pHIBTpA-
UHA BONLI H3 BHEMOK, O0pajoBaHHBIX BIPHEBHBIM CHUCOBOM, CHi-
MACTCA BO MHOrO pas, Taxk, HENOCPEACTEEHHHM 3aMepoM pacxoad
BOJbH H3 B3DLIBHEIX H KONAHHX BHIEMOK (rayGeea | M, wupyHa mo
Bepxy 1,0 M, A7ANA 3 M) YCTAHOBJACHO, 4TO PACXO] BOAK H3 BHCMOK,
NPOHACHHEX BIPHBOM 3-METPOROrO FOPHIOHTAJILHOTO 33PANA, MeHb-
ue 8 13—15 pas (15—18 nmporue 200—280 a/m2.cyr). Hausmenn-
niee 3HaYeHHe PHALTPAUNN NMOAYYEHO H3 KOMAHOM BRICMKH, CTEHKH
H AHO KOTOPOH ObiAH YNJAOTHCHL B3PEIBOM 3apsia nocte HanoJHe-
HHA B0A0H, Crelyer OTMETHTL, YTO YCTAHOBHBIICCCA MHeHMe O 3HA-
YHTEALHOM BAWAHHM ©GpaTHO ynapllerc B BHEMKY TFpYHTa Ha
GuALTPALMIO BOAMW ONHWTH He MoATBepanad. PuapTpauns B nepeoM
caydae cocranuaa 18,8, so sropom 15,5 a/m?.cyr. ;

Cephs skcnepumenton 62 NPOBEIENA ¢ ULJALID ONpeleJeHHS
SPPeKTHBHOCTH  NPOTHBODAALTPALHOHHOTO  eHCTBHA B3phiBa B
[PYHTAX pazanunoil (1o B3peipa) QUABTPAUMOMHON cnocobHOCTH
(33 cueT NOPHCTOCTH H rPAHVAOMETPHYCCKOrO cOCTana), a TAKKE
pasauuioil maamuoctd, BueMKH BHKanWBadn w 3aausagan BOAOH,
MOLIEPHHBAA B NaiuHefweMm ece yponeus. Yepes onpenesennoe
BpeMA NPOM3BOAMAM B3PHIE B BOAE, KOTOPLfl cosnasad Boxpyr BBl=
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eMKH NPOTHBOMUALTPAUHOUNGLIA SKPAH H3 YNAOTHEHHOrO rPYHTA
yBGAHUHBAA nJollafs NomepeyHoro ceuends wa 10—159% (pue. 39),

" [lpueenentue daHHLe

NOATBEPIKAAIOT BHEOAH O *’gﬁw _

CHITZKEHHHN koshPullnenTa | ' ]

VAENBHOMO MOrACWenis noc- / ‘ |

A¢ MONBOAHMX B3pupon: B 12 % Ar—j |

Pd3 B  HEDOMOHACHILIEHHHX . | -

FPYHTAX = €O  3HAMHTEABHON w ! Joe o

NepBROHAYAALHOH NOpHETO- ' | |

¢cThi0 H B 6—7 pas B BO- bl

AOHACHEHHMX TrpyHTAX C s

venslich  noprcrocTeio. On- N |

HAKO a0comoTHBeE sHauenus G —— — —

VACITRHOTO NOTAOWIEHHA  BO- Lo _

AEl NOC/E BIPEIBE B [PYHTaX i |— ) R BVl

¢ MEHblWEH NOPHCTOCTLIO H C :

OGOORIIHM COJICPMANNEM TJH- e

HHCTWX JacTHUL OHMAH HHME, | N = |

qyeMd B FPYHTAX CO 3HAYHTM L-

reofl NOPHCTOCThIO, Tax, £ —

YASALHOE MOrAOUIEHHE BOAL

B BHEMKAX COCTABMAD COOT- _;t_ o | '

BETCTBEHHO 45—39 u 60— 1—-{=-==1$=1

52 a/m®. cyr. ' T 9 i
PesyabTatel  npoBeaeHnsx A F T o8

SKCOEPHMEHTATBHEY  HCede-

AOBAHMA HAXONAT NPAKTHUE- Pue. 39, Yieamnoe BOAONOracelie 3

CHOE NpHMeHeHHe npH BiGoO-
Pe BeIHYHHL 2apaza  aag
COJOAHHA  MpOTHBOHALTPA-
MHOHHBIX 3Kpanoe BOKPYT WPPHraUMOHHMX KaHadoB, npOiAeHHbLN
B pasAHYHBIX FPYHTOBBIX YCAOBHSX,

Kax nokasaiu paiuoMeTpHueckde HeeAepoBAHM:, VOJOTHEHHAR
S0Hd TrpYHTOB, 0Opaz0BABUIAACH NMPH BIPHBHOH OPpOXOIKE KAHAIOB
HaW MOAYUCHHASA B Pe3yNLTaTe MOABOANLIX BIPWBOB B KaManax, pacs
fpelenserca HepasHoMepno (puc. 40). Maxcumainiyio MownocTs
3003 AMceT noa aHoM Kanaaa. CiaegosateasHo, PHALTPAUNOHHLE
CHOHCTRBA YOMOTHEHHOH 30HKM KaWaia pasaHuyHH,

lna onpenencHus u3MeneHNs (GUABTPAUUOHHMY CBORCTR rpyH-
TOB, YNJIOTHEHHLIX B3PHEOM [0 DEPHMETPY Kanana, G nposele-
HEl OMBITHL B ABYX BHEMKaX — npofaeHHOR BapHBoM W MOV UEHHOH
MCXAHHUCCKHM CNOCOGOM ¢ NOCARAYIOUAM YIIOTHEHHEM MOZBOLHB M
B3peiBoM. Metonnka wHecnenosammil 3akgiouanace n CACAVIOLEM:
0 nepuMeTpy BHEMKH yCTaHaBAHBAAH METaAdHyecKie TpyOH ana-
MeTpom 50 MM ¢ sarayOaexuem Ha 15 oM (pne. 41). Tpy6w zanoa-
HAAM BOMOR ¥ BeAH MOCTOANHBI KOHTPOJIB 33 ypoBHeM B nux. Ha-
H0p B TpyGax NOMACPKHBAAH MOCTONHHBM, PEryaspHo AOAHEBAA

BLICMOK N0 B3pHEA (KPHBEE BRepxy)
MOCAe BIPHBD (MpAMLEe BHHIY)
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Pre. 40, PacnpeseacAse 30HW OCTATOVHBIX
Aedopmaudl BOKPYr FOPHIOATAABHOrG 3apd-

aa BuGpoca

Puc. 41, Cxena pacnofOmeHss #3Mepi-
TEARNEY TPYD B BHCMEES

KaX BHIEMKW PACNDI BOAH YBEAHYHBACTCA, MPHYEM B HHH#cHETN 'ilal‘:-'-;
TH OTKOCOE He3Hauyntensho — B 1,5—2 pasza, a B pepxueil wacT
otkocoe — ot 0,032 ao 0,184 mfcyT.

soay. Ha ocHOBaHHMS
AaHHEE ©  najgeHHH
ypoBHA BOAW B TpyGax
onpeneanaH noraoue-
HHe BOAH MO MepHMEeT-
py BuleMmrH. Mccaegosa-
HHA MPOBOAMAH B Tede:
HHe Mecfla, JHaueHHS
CPeAHecYTOUHBIX PacXo-
IOB BOLH B Kampol Tpy-
fe oTpamens B TabaH-

Mero pacxoaa BOAH B
CTEHKAX BHICMEKH, MNOJY=
YCHHOR B3pHBHEM CTO-
cooM, oOT TAYGHHBLS
Muanumanenufi  pacxon’
oAb Halalonaerca B
IHC BRIEMEKMW, T. & TaM,
FA¢ MOWHOCTH VAAQT=
HEeHHON 30HH  PYHTOR
MakcHManpian. B cren-

Pre. 42, 3apielsoiTh CPEMHCND LACKOLE BORMW B
CTOHEAY BRCMEN, NOAVUCHIGR BIpwoos, OT FavOHEBE

Ha pHe. 43 nokasana KpHBas 3aBHCHMOCTH CpPeAHEro pacxond:
Bolk B CTCHKAX BuleMKH, noayueHHofl MexaHHYeckKHM cnocoboM €
NOCAEAVIOAM YNJIOTHEHHEM MNOABOAHHM B3PEIBOM, OT rAYOHHES
Kak v B nepsoM cayyae, MHHAMAaALHLIA pacxoa HaOmolaercs B QHES
SLEMKN H B HIDKHel uactu orkocos, [lornowmense soliw B BepXHer
4acTH OTHOCOE yBeansHpaerca H poctHraer 0,092 m/feyr. _

Kak caenyer us puc. 44, XapakTep H3MEHEHHR NOrJoWeNHA oL
M0 NepHMETPY BHEMOK, NPORJEHHBIX B3PHEBOM H YOAOTHEHHEIX NOAZ
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Tabauya 24
Bogonoraouende no nepaMETpy BHEMKN
Coocos MOAFYSHHE BHEMEH Pacxol BOAM Bl nEMPTAE, M/CYT.
H FRAGTHENHE [PYHTA _
1 | 2 l 3 | 4

B3apWB FOPHIOATAABHONO i

VAHIEHHOrD 33pATA 0,154 0,032 0,015 0,013
MeXaHHYECKHT © YOLAOT-

HEHHCM OHPYRARKLIICHD ‘ t
rPYITA BIPLBOM B BOJe 0.092 0,027 0,019 0,016

ol \ f.‘..--"'"_

4
o e
arfd ™

T g G O QOF GF Yty

Puc. 4% 3annciMocTs cpeadero pacxols  moaw B
CTCHEAX BHEMKEH, YILTOTHEHHOR NOABOAMEIM BIpH-
BOM, OT FAYGHHL

BOANMM B3PLIBOM, pasanven. Tak, B aHe DHeEMKH, npofiaeHHOfN
DIPLBOM, MOTJOLEHHEe BOAN HEeCcKOJABKO Menbile, YeM B BHEMHE,
VIJIOTHEHHON NOABOIHMM B3pwbBoM. Ho BO BTopoM cayyae npouc-
X0AHT Gogee paBHOMEpHOE BORONOINOWENHe H B BepXHell 9acTH
OTHOCOR  OHO  3HAYHTEALHO
Mensite. Ecau B nepBofl Bhl- A
EMKe NOraolleHie BOOW YBe-
auuupaerca or 0,013 (B aune B D Y
BueMki) mo 0,184 mfeyr. (B

BEpXieli uacTH OTKOCOB), TO

ﬁp,
B0 propofi nuemxe—ot 0,016 j

ao 0,092 mfeyr. Caegopartens-

HO, npH NOABDANOM BEIpHBA- g fatel) L) &4 a9 Vonlper
HUK BEPEHAA Y4LTE OTHOCOB

VIioTHAeTcd B Ooabmell cre- Puco 44 Xapasktep dssedessa noraoue
NEHH, YoM MpH B3pHIBAX HA HHA BOAR IO NEPHMETPY BHEMEH
Bulipoc. Jto obbAcHAeTCA Ha-

fHYHeM B BRIEMEe BOAH, uTo 00VCAOBAHBaer Oonce paBHOMEpHOS
AdBJTeHHe SHCPrHM BIPLIBA NO nNepHMeTpy BuleMkH. HecmoTpsa na
TO, YTO NOrACUIEHHE BOAN B BHeMKe, NpolAeHHON BIpWBOM, 0 TAY-
Gunw 0,3—0,32 M nume, ofwufl pacxoa Boas B Hefi menbe |15].

g B B 2
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JKOHOMHYECKAS 39PEKTHBHOCTE CTPOMTEJILCTEBA
KAHAJOB H KOJUWIEKTOPOB METOAOM B3PbIBA

B 1570 r. npu cTponteasctee KapakyMckoro kawana um. B, H.
Jlennna na yuvactkax Teox-Tepe — Kazannxnk u [aasnoM Myp-
FEISI:E{'TJH Hﬂ.ﬂ.’l{'l’il’ﬂ]}t" BAEpRWC OBLTH nponeieiil NpoMEILTCHH S
HCNETAHHA BAPBIBHOMD cnocoba.

Kak nokazan onmrt paGor, npH NpoBEleHHH TPACCH KaHajga no.

OACTARM TAaHHAM H CYTTHHEAM paﬁn‘ra CRpENepOn OKAZLIBAETCH

mMaaoaddexTHRHOA, pe3ko nalaer W NMPONIBOAHTEALHOCTL IKCKABA-
TOPOB, B PC3YALTATE Yero NPOICTHHTENBHOCTE H CTOHMOCTh CTPOH-
TeNLCTRE KANAAA }'EE‘.'l}:I'-II-[HHH}TEH. EETGI SABHI0OCE OCGCHOBaAHHeM [LJAH
HPHHEH'EHHFI Hd JaHHHEX YYACTHKAX BIDBIBIOMD cnocoba.

Jlutonorus rpyHToB Ha yuyactke kavana leow-Teme — Kazan-
IHHK NPEACTABJCHa B BepxXHell 9acTH TAMCABMH NEepecyICHHNME

TAHHEMH, HEME — TAHRESTHMHA CYTLJIHHKAMH C I'[|'J'0I:.-'!ﬂrl|"'=33.‘fkl H JHH-

sami cyneceft. [lo TpyaHocTh pa3paloTKH MexXanHIMaMH 3TH TPYH-

Th otHocaTcA K IV u IIl xareropuam.

[Tpoxoiky BAPLIBHHIX TpaHlei MO OCH KaHajla NPOROIHAM IKC-
KapaTopoM-aparaafinoM c eMyocTbio koema | w2 [ay6una tpan-
ey Ha pazHeX v4acTrKax coctagafna 5—06 m. B kauvectese BR

NPHMEHAJICA HFAAHHT, NPHrOTARJIHBACMGIA NpRyMo B 3&]15,1Hﬂﬁ Tpam-

wee, B pe3vasTaTe BIpHBa TpanMEdnoro JapALa HriaHdTa aaH-

bof 450 m u noronusim secom 300—400 kr/m ofpazopanack pHeMKa |

napaboaHYecKOro ceyeHHA WHpHHON mopepxy 27—32 M, rayGunok
7T—8.5 ™, naomanew nonepevnoro cedcHun 125—140 w2 Pacxon
BB o cpeamenm cocrasua 2,4—2,6 xr/m®,  [lpumenenne papupnoro
¢nocoba ua YUHACTEAX KE?HH}?MEHDM KaHada NoRaddaao, uTo f{mp}"-
EHHE KaHAJOB BAPWRBOM CORKpaliaeT NPOIGIEAHTEABHOCTE CTPOH-

TeabeTBa B 2—3 pasa H obecneyHBaeT BHCOKHA KOHOMHYECKHA

sthdert. B rabanue 23 npHBeleHHM MOKA3IATENH MO CPABNHBACMBM
cnocobau.

Terthaupe 25
TeXHUKO-IKOHOMUMECKHE NOKAIATEAN HA ONBTHOM YY9ACTHE
e Cancnlin
NEREIE T | U R

Oipes zeMiaiuy pador, The ol atH
CTOHMOCTE CTPOHTEARMO-MOHTAMHEY pabor, pyl. 1338 850 116670
[Moasas cMOTHAR CTONMOCTh, DY, 165 450 144 120
MpoAcAKHTEAREOCTR CTPONTEALETRA, MECHILS . 7.0 N
Passmep HagIadiiky pacXoios 0, 160G —
Kosdupuument skonouneckofi sdupertarsocTi 0,17 —
CeficcronmocT | M BWMCMER, pyi. 0,422 0,369
SEOUOMHA ApAMEX 3aTpat, pyh. — 22 528
DpoHoMER HAKSAIHHY pacxoios, pyo. - 7633
TROHOMHYECKHR 3HJERT KanuTaAsHeX BJAGHICHHIE,

pyi, — 3636
Oound sxonoMndyeckEd shdext, pyd, - 33 782
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OnuiTio-npon3soicTeennse paGoTH, npoRcieHnwe npH CTPOH-
TEALCTRE H ADYTHX KaHalNOB H KOMIEKTOPOB, MOKa3aJH BLICOKYIO
3PPERTHBHOCTb H IKOHOMHUTIOCTS B3PLIBHOID cnocoba,

Pacuers skoHoMuyeckofi ‘sdCKTHEHOCTH, QocTHraeMOll OT Bied-
PeHHA NEPElOBOf TEXHOAOMHMH H MEXaHH3AUHH, B NOCJHeIHHE rOIH
npuobpeTatoT Bee SOAbIIee 3HAYEHHE B CBAIH C PE3KHM YBeaHue-
HueM pador,

IIpumencHite B3pumiBHOrO cnocofia npm CTPOHTEABCTRE KaNaJiob
i KOMIEKTOPOB 00VCA0BHAO HeoGXOZHMOCT NPOBELeHHs pacueTOB
IKOHOMHHECKOH 3PEHTHBHOCTH TEXHOJOTHH B3pHBA, KOTOPHE [10-
SBOJAHAN OB Y4ECTh OCHOBHHE NMPEHMYILECTBA 3TOM0 CHOCoGE:

SHAUNTCABHOE cokpalicHue (B 2—3 pasa) nNpolOAKHTENBHOCTH
CTPUHTENLCTBA B Pe3yAbTaTE OrpoOMHEeHWER MPOH3BOANTCABHOCTH
TRYAd;

SHATHTCILHOC CHHXKEHHE NOTPeSHOCTH B CTPOHTENBHON TeXHHKe
(3EMACPORHBIX W Ip, MaUINH);

COKpallerAe MOTeps pOAM (B 12—14 pa3) na PuasTpaunio ua
Hallafa B pesyakTare 0OPa30BAHKA BAPLBOM KA Cro OTKOCAX H [He
NpPOTHEODHALTPAUHOKHON NOBEPXHOLTH HAN 3Kpana;

COKpalllenie noTpedHOCTH B KBAAHQHUKPOBAHHLIX paGouny, 4TO
afecneynBaeT SKONOMIO 3apaloTHON NAaTH ¥ 3aTPaT HA KAHAHLL-
HO-OLTOBOE CTPOHTEABCTHO B pafionax CcTPOMTEALCTRAE Kanados
OPOCHTENLHBIX CHCTEM,

CHOMENIALUHN COCTARIEHHW HA oOCcHOBe «THNOBOR METOLHKHD
Akazemun wayr CCCP u locnsana CCCP, EGBTHETCTB}'IGM?E;[::I ht;:'-
PACACBBIX METOAHK H H3Y4eHHA H aHaaH3a MeTOodHYecKol JHTEpa-
TYpH. OnH cocToAT M3 ABYX vactedl, B NEPEOA YACTH NpelcTaBaenL
FROHOMHYECKHE OOKA3aTeH s(MQeKTHBHOCTH KanuTaALHHX BJOKEe-
.H”ﬁ H HOBOW TEXHHKH, METOAL HX pacwera. Bo BTOPON 9acTH npu-
HEACHE MPHMEPH DACHETA CPABHHTELHON 3IKOHOMWYECKOH 3ok
THBHOCTH TEXHOJOMHH B3PHBA CTPOHTEALCTEA KAHAJOE OPOCHTEIL-
HBIX CHCTCM, BHEADAEMBIX HA OTAGALHEX YHacTKax Kapakymeckoro
Katiana aM. B. H. Jlenuna s Typrmenckofi CCP,

Hacrosume pexoMeHIaunn npuMeHHME Ha cTaiun NpoeKkTHpO-
SaHHA H NPH cTPONTEALCTBE, Hanomennuwe MeToaw 13107 mosMomk-
HOCTh BECTH KaK NpHOAMMEHHME, TAK H YTOUHeHHHe pacHeThl.

PeroMenIaumn no pacyeTaM  sEonOMHYECKOR shpexTHRHOCTH
IPOH3BOACTEBA  3eMAAHKHK paloT BIPBIBOM COCTARJENHM NPHMEHH-
TENbHO K YCAOnHAM MeqHOPATHBHOID CTPOHTEABCTRA. CF,:I.I[.EHD OHH
_s_mr-j,"r OWTE HCNOAL3OBAHE M B APYrHX CAYHAAX NPHMEHEeHHA Tex-
SOI0MHH B3PLIBA: NPH COOPYIKEHHH PA3NHUHEIX BOLOEMOR (Hanpu-
MED, MPYLOB AR CCABCKOTO XO3AHCTBA), NAOTHH H 1amb naa
BCEPLITHA MECTOPOMIEHHA MOAE3HLIX HCKOMaeMuX, 108 }I'MI.';HMJJE'-
HHA BRICOTH BCKPBIWHLX H A0OHYHEX YCTYNOR © UEABID HCIOAb-
30BAHHA NPH PaspaboTKe Kaphepa MAlUHA © MeHbLIHMH padouHMH
MapaserpaMm,

Bamuefiwnmn hopMasMu nposBacHRS IKOMOMHUYECKOR sthperTup-
HOCTH BHEApEeHHH HOBOR TEXHHKH B CTPOHTEALCTRBO ABAAKOTCA: CHH-

g
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WEHHE CMETHOR cToHMOcTH ofbeKra B peayanTate COBEPLICHCTEBO-
BaHHA NPOSKTHHX pelledni; cuHEKeHHe cefecTOHMOCTH CTPOHTENR-
HO-MORTaM#HEX pafoTr; nobBulUeHHE NPOH3BOANTCABHOCTH TPYAA; CO-
Kpawenne pasMepa He3ABCPIUIEHHBIX HANMHTAMBHBIX BACMEHHH-

[Mocae BEOA3 B SKCOAVATAUMKY MOCTPOeHHBIX OOBCHTOB 3TO Bhl-
FH}HEETCH B I'J[?IIIP'DE‘I'E BEITYCHA I1pﬂ,ﬁ,}'I{lLH]-l., OOCTHTaeMOM B PE3YAkb-
TaTe VCKOpeHHA BBOAA B JeficTBie CTPORWMXCA OODBEKTOB, H CHH-
WEHHH CeGECTONMOCTH MPOAYKUMH, noaydaeMmofi Ha HOBHX 00b-
ERTAX.

IkonoMHUECKHT s(deKT BHEAPEHHA HOBOM TEXHHKH MOKET OHTh
KaK DOTCHUHAAbHBIM (3KOHOMHYECKHE NOTeHURan), onpeleifdeMbiM
B MacwTabax HAPOAHOrO XOIANCTDA, TAK H PealbHLIM (BOSMOMHEIM
WAH A0CTHrAeMEIM), ONpelenseMbiM Ha YpPOBHe LAHHOH CTPOHTENB-
HOH OpraHH3anHy.

[Mpn npoBeleHHd KOHKPETHHX pacueToB 00H4YHO NPHXOANTCA ON-
peACNATE KAK IKOHOMMYECKHA MOTeHUHAN, T4K H peadpHyd 3KO-

HOM HI0.
Nas onpenesenia BeAHYHHB  AOCTHraeMoro SKOHOMHMCCKOTO

sphekta u cpasnuTenbuoll 3GPCKTHEHOCTH N0 BapHaHTaM Tpe:
GveTcA NPOBECTH KOAHUECTBEHMBI aunaaus. On cocTOMT B pacyere
H CONOCTABACHHH JKOHOMHMCCKHX MOKasaTeaed.

OCHOBHBIE NOKAZATEAH IKOHOMHUECKOH 3 PeRTHBHOCTH

Pacuer sxonoMupueckofi sdubexTHBHOCTH NPOH3BOANTCA NO OC-
HODHEM H JOMOJHHTEALHHM 3IKOHOMHUSCKHM MOHA3ATENAM, COOT-
BOTCTBYIOUIHM KOHKPCTHBIM YCJAOBHAM CTPOHTENLCTBA MO COMOCTAR-

JHeMblM T!E]JHEHTEH.

OcHoBHBlE MOKA3ATENH HMEOT pemarulee 3HAUCHHe AAA OUEH-
Kl skoHoMuteckoft sdpexTHRIOCTH B BHOOPa BAPHAHTOB. O cyM-
MHPYIOT 3KOHOMHIO H NMepepacxol] 3aTpaT MHBOro ¥ OBELECTHICH:
HOro Tpyaa. K HX UHCAY OTHOCATCA:

KANNTAJBHHE BJAC/KEHHA (eAMHOBPEMEHHEE 3aTpaTel), HeoOxo-
AHMBE 1A OCYULECTBACHHA MeponpHathil, K;

ceGecTOMMOCT Npoaykunn (Tekyune satpath), C;

NPOAOKHTENLIOCTE CTPORTEABCTEA, i

npoHssoanTeasbhocTs rpyaa, Il

HonoauaTenbHBEe IKOHOMHYECKHE MOKa3aTeAH BhipamanwoT Be-
AHUHHY SKOHOMIE Ha OTACABHEX 3JEMEHTAX 33TPAT o0eCTEeHHOMD
Tpyaa, ofycnoBacHHEWX NpoueccoM CTPOMTEALCTRA. K ux queay
OTHOCATCR: CHHMEHHE VACJILHOrO pacxola MAaTepHaaos, 3HepriH
W oap.; ypuseHs Mexanusaunn padot, puiceoboxacune pabo-

UHX H Ap.
JxoHOMHUECKHEe NOKA3ATENH MOMKHO pPaccyHTHBATH KAK Ha CAH-

puy fapoiykuuy (1 M* BE(HHMAEMOro Np# CTPOHTCALCTBE FPYHTA,

1 ™ AAHHB KamHana), T4k 4 4a seck ofbeM pabor.

MokazaTeAn 3aTPAT M BACKENHA HA eAHHHILY NPOLYKUHH Ha= S

ShiBa0T YACILHEMH noRazaTenaMi,
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KanuTaasnbie BAOMEHHN M METOAM wX pacuera

K KanuTanbHBIM BAOHEHNHAM OTHOCATCA 3ATPATHE HA OCHOBHBEE
NpoOHIBOACTBENHLIE POHAR W ofopoTHele cpencrea. B coctap ocnos-
HEIX NPOH3BOACTBEHHBIX (OHIOB CTPONTENBHHX (MONTaMHHX) Op-
FAHHIAUHH BRENOYAMTCA CTPOHTEILHLIE MAalUHHM W  MEXaHH3Mbl,
TPAHCNOPTHNE CPEACTBA, NPOH3BOACTBEHHHC 3/aHHA W COOpYMe-
Hif, cuaosoe ofopyiosanne. K cuaoBOMY ofOpyaoBaHHI0 OTHOCHT-
CA NEepPeABHAKALE SACKTPOCTAHUHH, KOMNPECCOPH, OEPBHYHBE ABH-
FaTeqH CHAOBHIX cTamuui (JoxkoMOGHAH, 1H3eaW U T. 1.), napopuic
KOTJIB, HHCTPYMEHTH H NPOH3BOJICTBEHHMI MHBEHTAPL, 33 HCKIKOC-
HHEM ManoUeHHOro W GucTponsHampsauerocs. [lpr onpeaeneniy
NEPEONAYANBHOH CTOMMOCTH OCHOBHHX DOHIOB YUHTHIBASTCH CTOM-
MOCTB HOBHIX MALUHH H 00ODPYIOBANNAA, 3 TAKMe 3ATPATH Ha Mojep-
HHIAMHIQ AEHCTBYIOLWIHX MalWnK o 000pPYI0BAHMS.

B cocrase ofopoTHRX (OHIOB YMHTHBAIOTCH 3aN3CH OCHOBHBX
MaTepHaAos, KOHCTPYKUNN, Acraiaeli m nonvadpukaTos: 3anacu
BCOOMOTATEBHBX MaTepHaaIon o TOMMHBE, 3403kl MAJOUEHHOTO W
OHCTPOHSHAWNBAKUIETOCA HHCTPYMEHTa | HHBENTAPA; He3aBep-
lIEHHOE TPOHIBOACTEO NO CTPOHTEALHO-MOHTAMKHBIM palioTaM n ap.

Pasmep o6opoTHEIX (GoNI0B ONpCIeAioT PaCueTHEM NyTeM: IpH
NIPCABADHTEABHEY PACHETAX B COOTHCTCTBHN C 3aNpoeKTHPOBAHHON
TEXHONOPHEH, APH YTOUHENHBMX — ¢ yyeToM (PAKTHYECKHX YCI0BHI
sHedpenns. [Ipw vesuwauntenuHofl Beanunne oboporHux Qonaos Hx
MOMHO He YYHTHBATL B DACHETAX IKOHOMHYCCKON sderTHBHOCTH.

Kanutaabhble BAOKEHWS, npHIHMacMble X PacueTy NpH cpaBne-
HHH IKOHOMHYECKOH (PQEeKTHBHOCTH MO BADHAHTAM, B OOlleM BHIe
ONPEREAAIOT KAK CYMMY Pa3ANYHLX KAMHTAALBHBIX BAOKEHHT:

Kp. = Kerp. + Ken. + Knap.
e I{ﬂp. ~— NpHHHMaeMble K pacyery mno BAPDHAHTY HKAODHTaALHEe
BAOHEHHA B CTPOHTEABCTBO (NPCANpPHATHE);
Kew, — npuHHMaeMwe K pacuery no BapHAHTY KanuTadbHiie
BJAGHEHHA B CMednbe NpeanpHaThs;
Kitip. — NpHHHMAEMbe K pacueTy no BapPHAMTY KANHTAAbLNbE
BJ]EJ{{EHHH Had BbINOJHEeHHe HaYHHQ-HCCALL0BATENLCHKMN
pabor.

Kanuranensle saosenna s crponteascrso Kep, NpHHHMacMble
K pacuery no BaPHAHTAM, onpeleasior no dopMyme:
Kerp. = Krp. — Kpuc.,
rae Krp.— TpeGyeMbie No BapHanTy KanuTadblble BACKCHUS ©
CTPOHTENbCTBO, pYh;
Kouwe. — Kanutaneiele pioenns, BHCBOGOMIZEMEE HAa TOM e
CTPOHTEALCTHE,

Tpefyesmpie KanuTanniue RAOKCHNA OXBATHBAIOT BACKENNH B
UCHOBNBIE cpeicTea (olopylonanHe, COOPVACHHS H YyeTpodcTBa
A1aHHA H Ap.) # o6OpPOTHEE (3anacul MaTepHaAOB, TONJIHBA H ap.).
Ha BUAHYHHY KOTOPHX BAHACT BHEIPEHHE HOBOH TeXHHKH.

113



Beanunta tpebyeMbix KANHTAABHHX BJIOKEHHA MOMeT OHTH
PACCYHTAHA MO BAPHANTY YTOUHEHHBIM H NPHOIHMEHHBIM CNOCO-
DamH.

YrouneHuslft cnmocol onpeaeaenna TpebyeMHX KanHTaALHBX
BAOMEHHA FAKMIOUAETCH B NPAMOM pACYETE OTACABHBX BAOH(EHHHA
no gopuyne:

Krp. = Ko 4+ Ky 4 Kaa. + Kuns. + Ku.
rae Ko — ganuranabHbe BaowcHHda B obopyaosanHe, noTpziHoe
no BapHaHTY, pyo;
Ky — 10 e, B coOpys#eHHA B yCTPOHCTBA;
Kax. — 10 ®e, B 3NaHHA;
Kunp. = TO He, B HHBEHTAPL;
Ka. — TD #e, B 3anacH MATEPHANOE.

YrouseHnwfi cnocod pactera clelyeT NPHMEHATh BO BCEX CaY-
yafgx, Koria ecTh HeoOXOAHMBIE AaHHBEe. ITHM cnocofoM weaeco-
plpasHo NOALIOBATHCH, KOTAA CONOCTABAAIT BADHAHTHL BHCAPENHA
TeXHHKH H onpeleqdioT QaKTHUECKH AOCTHraeMufl SKOHOMHYCCKHH
athbekT H SKOHOMHYECKYID SMPeKTHRIOCTE,

prbaisennnil cnocol pacyera TpefyeMux KANHTAABNEX DJIO-
WEHHH COCTOMT B HX CI-I'[]JE.',EI.E'.-']E'IIIIH Ha OCHOBe EITFH.-C.-'H:HHI HOPMa-
THEOR VAeJbHLIX KAMHTAABHLIX BAOMEHHA Ha elHHHUY OPOAYKUHH
6 roa. [Ipn OTCYTCTEHM TAKHAX HOPMATHROG TpefveMmble KanHTalb-
lible BACKKEHAR AOAMHE OHTL AHd0 ocofo paccuuTadsl, Axbo NpH-
HATBLL N0 AHANOrHH ¢ APYTHMH OTPACAAMH.

Kanurassipe BAOKEHHA B CMeMHLE OTPAacaH (Taxk Hasnpae-
Mide cﬂlt]}ﬂ];!{lzllllhlﬁ KanHTadbHBI I!."ID?:"';EHHF[} B HavYeCrie oTiedb-
HOMD chnaraepora I:]_'JD]JH}’JIH {:I:IIIJE',ZI.EJ'IEHHH Kp. CALAYCT MPHMEHATE B
pacuerc, ec/lH BHL‘HJ‘.I}"-HTHL[H:EI CPEHETB Ha JanHoM CTpONTENBLTBE
(npeanpuATHH) BL3LBAET HAIMEHEHHE BEJHYHIL OCHOBHLIX H oO00-
poTHux QoHI0B B APYFHX NPeINpHATHAX, CMEMHLIX ¢ NepBLIM- Ha-
MPpHMEp, HaMeHeHHe MaTEPHaN0B, BHIAa M pasMepa 3aroToROE je-
Tajefl MallHHE HA MAWHHOCTPOHTCALNOM 33aBOA¢ MOMET BbI3BATh
I'[Gl‘pEﬁ:lil:IETh B KAMHTAAKINEI BAOHCHHAX Ha MEI‘E.II.H}T]}I“H‘-IE'EHDH
3aB0Ae, MOCTABJAAKOULCM MAIIHIOCTPOMTCALHOMY NPCANPHATHIO 3TH
MaTepHAML HAR 3ATOTORKH.

Kpyr conpameHHsx oTpacieil, VUHTHBAEMbIX B pacdere, caeayer
OrpanHuHTL AHIL TEMH H3 HHX, KOTODLIE HCOOCPEACTBCHHO W NO-
CTOAHNO CBA3A1d ¢ 33BOLAMH, H3FOTOBJAKIMHMHE HAH HCOOALIYEHO-
wuMH paccMmarpupaempie cpescrra, Ocobenno HeoOXoaHMO y4H-
THBATh {:DHPH}HEEH[HE HANHTAARHEE BAOHEHHT "B OTPACAH, NOCTABR-
AIOULHe OCHOBHEC CPeIcTBa, NpH 3HAMHTEABHOM o0BEMe noTped-
HOCTH B HHAX,

Cl}l‘]pHH{EEIEIIﬂE KANMHTaARHHE BADHEHHA 00 NOCTabHe OCHOBHLIX
GOHAOR PEHOMEHAYETCH YUHTHEBATE TOABKO MO NEpBOMY KPYry (KoH-
UEHTPY) CONMPAACHNA,

C{:Hpﬂ]ﬂ&lllluu KANMHTAOLHEE BJAOHEHHH B CMCHHEE 'I}TFIH.{'.'TI-:I

il4

(npeanpuatha) Kew. Moryr 6uTh  paccumranm  npuéamsenno mo
fopMyae;

w il

Kewm, = E E Mei Ke,
fmm] k=]
ri¢ o — YHCAO BHIOB CPeAcTH, NO ROTOPHM TpelylTca conps-
AMEHHBE KANHUTAILHLE 3N0MeHUA:
N — YHEAO KOHUCHTPOR CONpPAAEHNY;
Mei — wkoanwectso C-ro nuna CPEACTE B NEepBoM  KOHUEHTpe
COMpPAMeNns, HeoOXOAHMBIX 108 NpOH3BOACTEA pabor
Ha NPEINPUATHH (OTPACAH)-HArOTOBHTEAC OO BAPHAHTY;
Ke — yaeabile Ranutaibibie BAOMCHHA B pacuere Ha eijf.
WHUY cpeacrea C-ro BHAR No BADHAHTY.

F,{[E.-TT;I!I;]E KAMHTAABHME BJIOWKENHA B PacueTe Ha EOHIHLY
crpouteascTsa Cero piaa (Ke) npunmmawt no otpaciesws HOpMa-
ThHDAM MJAH, ecan Her MocTegHuY, ocobo pRCCUHTEIBAIOT, HAN npu-
HHMAIOT N0 aHAAOIHH ¢ .'Ip_'..frm-m OTRECTA M,

Koraa ofbem W yaeabHbIi Bec CONPSMCHHMX BAOKENNA 3NadH-
TCALHEL O pasMepaM, BeTHUHHY STHX BIOKEHHA MOMHO paccuuTaTh
ANANOTHYKO MOPHAKY PACYETA KANHTAJILHWX BAOKCHHA B npea-
NPHATHA (OTpacan).

Ecan CONPAARCHHBEE KANMHTAABHEC BJIOXEHHE CUHTATE TONLKOG 1O
NEPROMY KOHUEHTPY (i==1) W OrpanmunThCA OAHNM DHIOM cpeicTe
\HanNpHMep, SKCKARATOPH), HeOOXOAHMLIX LAA NPOH3BOLCTRA cTpo-
HTCABHEX pafioT, TO A48 Mexannweckoro chnocoba CMEeMHBEIC Kanu-
TaAbHBE BAOMEHNA ONPelCaanT:

Ko = Mel K¢

apH =1 Kew. = M, K,,
rie My, — KOANYECTBO 3KCKABATOPOB, noTpefHbX A8 BWNoJNCHKS

3aaaunoro ofnema pabort, eaunm;
Ki — yaeabiue kanutajnieie BAOKeNRs mo OTPAC]H NEpPBOro
KOMLUCHTPA (MaWHHOCTPORHHE) Ma OIuH KCKaBaTop,

: py0./ea. uan pyé./r.

Ecan Kew paccusutmpats Ha TPH OCHOBHLIX BHOA TeXHHKH, npu-

MEHACMOR NpR MexanuueckoM cnocofe (skckasar
. . OpPH, CKpeneps ©
Ovanioaep), Toraa: : R

we
Kew, = Ej Mel Ke = My, Ky + My Ky + My, K,
i=
rie M, — Koauucereo noTpedHMX SKCKaRaTOpoR, BIMMEHIL:

Mz — 10 ®e, CKpenepos;
My — 10 Ke, Gyabaosepos;
Ki, Ka K3 — yreabusle kanutanvHble niomenns no KamaoMmy
BRIY TOPHHHMacMOl  TeXHWk: {chHaBaTﬂfpaM
Cxpenepas, Oyabaoaepam), py6.len. mau pyi. /1. :
Aa B3pusioro cnocoba cMEKHEE KAMNTAIbHLE BAOMEHNA NPH
OAHOM KOHUEHTPE CONPAMEHHA (XHMMYecKan NPOMBLIEHHOCTD,
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npouasonmwan BB) # ABvX BHaax cpeiacTs (B3pHBUATHE BCULECTBA
H TeXHHKa), noTpefHHIX 1AR NPOKAAAWBAHHA KAHAJ0B B3PHBOM,
ONMpelensioT cAeLyIlnM ofpasoM.

Ilas oamoro BH1A TexXHHKH (HanpuMep, SHCKAaBATOpPOB) anano-
FHYHO MeXanHuecKoMy cnocoby npH o=1:

I{ti'-l. = 1“'11 I{.h
rae My, — KOAHYCCTBO 3KCKaBATOPOB, MOTPEOHLIX 1A4 BHNOJAHEHHS
3agaHHoro ofibeMa paboT BIPHIBHEM cnocoboM.
Ias Tpex BHAOB TeXHHKH (IKCkapatophbl, OyAbA03CpH, TpaHc-
noprime cpefactsa) Kes. npw o=3

]
Ken = E Mae I'{l: — Mf” Hq =} .I“’}. ]:";3 + M':“ IL":_-,],,
gl
rae M’;,— KOJH1eCTBO 3KCKABATOPOB;
M';, — 10 He, HYVALLOZEPOB;
My, — TO He, aBTOMAUIHN,
ILn5 B3IPHBYATHX BEWECTB NPH YCAOBHH, UTO HX MPHMCHACTCA
TpH BHAA (aMMOHWT, 3epHOTpanyAnT, uriaHuTt), Kew no dopmyae:

[T )
E Me2 Ke = Jl'll"lﬁ H.. ab- M-_l-: E.;r + Mo K;.
cenll
rae w=3 — uncqao enlos BB,
Kanutaasuse paomenun e obopyiopaune Ko, norpefumoe no
BAPHANTY, CKAANMBAIOTCA KAK CYMMa BAOMEHHA N0 OTACAbHBIM BH-
aaM ofopyaoBaHHA:

Ko = Kor. + Kos. + Kon. 4+ Koy,

rie Kot — Kanutaibibe BAOKEHHA B Texuonornyeckoe o0opyio-
panue. norpebuoe no BapHaKTy;
Kos. — To e, B sneprevTHueckoe ofopyionanne;
Kon. — T0 #e, B noabeMuo-Tpancnoprioe obopyloBasue;
Ko.y. — TO #e, B CPCACTBA KOHTPOAR N YNpaBIcHH.

W

CrouMocTs npoaykuuy (TEKYUWe 3aTPaThi) W METOAW WX pacdeTa

Moxkasatenn cefecTONMOCTH NPOHIBOACTEA NPOAYKUHH H CTPOH-
TedhiEY paGor HeoOXOANM RO BeeX Caydanx 2aa pacuera sgex-
THEHOCTH HOoBOH Texudkd. MAoraa toakko OH ABRJIRETCA AO0CTATOY-
HEM A48 OpeiBapuTesnol ouenks sQPPeKTHBHOCTH.

B kavecise 3TaJOHHOTO NOKA3ATEAH B CTPOMTEALHOH OpraHH3a-
WHH NPHEAMAIT NAZHOBHE KAJALKYAAUKH (B NpAMBIX 3aTpaTtax),
aciicToyiouse B aannofi opranA3aumd, a OpH HX OTCYTCTBHH —
cANHAYHEE pacUeHKH NPHMEHHTEIBHO K MECTHHM YCIOBHAM.

[paMee 3aTpaThl ONPCAEAANT B CACAYIOWEM OOPAIKE:

1) ochopnyie 3apaGoThym naaty pabounx no ExnnsyM nopuam
u pacienxam (EH n P) ua cTponTeasHo-MonTaxnee paboru:

2) saTparTi Ha MaTCPHAdbl HA OCHOBT NPOHIBOACTBEHHWN HOPM

ik

pdcauia i NJAHOBO-PACYETHRIX  WeH  (PaHKO-NPUOGBERTHOrD
CEnaja.

B nepsyio craThio BRAIOYACTCA OCHOBHaA 3apaboTHAN NJaTa pa-
GO4HX, 3AHATHX HA OCHOBHOM NPOH3IBOACTHE.

HdononuurensHas 3apaboTian 0AATa, OTYHCASHHA HA COUHAAbL-
HOE CTPAXOBAHHE NPOHIBOACTBCHHMWX PAGOHHX H BOZHATPAAICHHA
33 BRICAYTY JIeT Beero NEpLOHANA BHAIOYAWTCH B CMEeTH PAaCcKoLoB
Mo 00CAYHKHBARNIO NPOKIBOACTEA H YOPABICHHS,

KanbRyJAUHOHABIME eAHHALAMH npH pacyeTe ceBecTORMOCTH
MOTYT CHHTATBCA CAHHMILB, KOTOPHMH H3MepacTca obwem pador.
B 3aBHCHMOCTH OT BHEADEHHA HOBON TeXHHKH TAKHMH  eTHHHLAMH
MOTYT GHITh (PHSHYECKHE HAH YCAOBHLE TONHB, KYGHYCCKHE Wau Ju-
HeRiWMe MeTpel H T. 0.

CefecTOHMOCTE eTPONTENBHO-MOSTAR LY pabotr caaracTcA Ha
JATPAT, CEAZAHHHX C HX BHOOJIHECHHEM, H BRAOUAeT 3apaloTHy
NAATY OPUHIBOACTBCHHHX Paloulux ¢ HAYHCASHHAMH,

Pacuer seanunns cefectommoctii paloT NpH cpasHenns Bapi-
alTOB MOMNG BHOOJIHHTE ABYMA MeTOIaMH: 1) yTOuMeHIIWMM, KOTO-
PRl GasupyeTc Ha ONpelefeln BEAHUHIL PACXONOE No KA M aoMy
FACMENTY CelecTONMOCTH padoT, # 2) NpHOMHMKCHHEM, KOTOPA oC-
HOBAH HA HOPMATHBAX 3aTpart.

¥ TOMHEHHBI METUL HYMKeN, ecan TPeOYCeTeA KOHKPeTHHA ana s
BEAHYHEB OTACABHBIX 33TPAT, COCTABARIOWNY cedecTouMocTL pabor.
310 HeoOXOAHMO nNpH aHagHIe IPPEKTHBHOCTH BAPHAHTOR, cpap-
HEHHH H BHGOpE HX.

CeGecTonMOCTe paboT npH yTOMMEHHOM METode pactera onpe-
ALARIOT KAK CYMMY PasAHUNLIZ 3ATpAT:

C=Ca+ Cu 4 Cas+Cs,
rae C; — 3apaloTHaR NJaTa OCHOBUMX H BCOOMOTATeNbNux pado-
Uhx (c nayncaeHpamn);
Cu— 3aTpaThl N2 MaTepHaJk;
Cs — TO e, Ha 3/JEKTPOIHEPIHIO;
Ca — T0 Ke, HA aMOPTHRAUMIO OGOPYNOBAHNA.

3apaGoTHyI0 NAATY OCHOBHHIX H BCNOMOTATEJbHHY Palounx noj-
CUHTHEBAIOT N0 hopMyne:

Cs = Cs.0. + Caun,

rae: Cso.— 3apaloTHas nA4TA OCHOBHEIX PabOMHX (C HaUHCACHH-
AMH)
Cop, — TO He, BCNOMOrATENLHEK pabounx.

3apafoTHYI0 NAATY OCHOBHEIX PaGOYHX ONPEACTAIOT HAa OCHOBE
TAPHPHWX CTAROK € Y4eToM A0MOANHTEALHOH 3apaboTHON NJaTH W
Apyrux HauHcAeHHd.

B ofwem snie sapaGoTnyio NAATy OCHOGHWX paGounx {c Ha-
HHCACHUAMH) HAXOIAT no Gopmyne:

Cao.=Crec aKas Kna, at,
rie Cre — cpeaHsia wacosan TapHHAS CTABKA OCHOBIWY paboynx,
FANATHIX HA vnepauni, pyG./uea.;
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a — Ko HUKENT, ViHTHBaWHA nprpaboTok pabouux Ha
ONMePALMH;

Fa.3. — KosddHIUHEHT, YURTHBAOUWHA JONOJHATEIBHYIO 3apa-

GOTHYHO TJaTY,
Ku.s. — vosdduupent, yuutealouuii naducacHds s dona co-
UHAARHOTD CTPAXOBAHHA,

P — xoapduunent, YUHTWBAWHA 4HCACHHOCTL OpHraiu
Ai00 KOAHYECTED Gﬂﬂp}'ﬂﬂﬂﬂmiﬂ, Dﬁtﬂ}'}HHHHEMﬂl‘ﬂ e
BbIIOJMHCHHH ONepauuy;

t — HOpMa BpeMeHH H3 ONEepalHio.

Yacoryw tapudHyo crasky OCHOBHHX NPOH3BOJCTBCHHLIX pa-
Bounx Cre chelyerT NpHHHMATE Mo AcHCTRYIOUIER TapHdHof ceTe.

3apaboTHYKO 0AATY BCOOMOFATC/ALHEIX PAbOMHX MOMHO paccuH-
TaTe NPAMBIM HJAH KCCECHHBIM NOPAAKOM: B NEPROM Caydae aHalo-
FHYHO pacHeTy 3apaloTHON NJAATH OCHOBHLIX pEﬁU‘iH'&, d BO BTOpOM
NPHEATL NPONOPUHOHANLHON cyMMe 3apaloTHON MAATW OCHOBHEIX
paloymx,

3arTpaTi Ha AMOPTHIAUHK OCHOBHHIX QOHIO0E ONpCIeAfIOT, HC-
xona H3 fananconofl CTOMMOCTH OCHOBHEX (ONIOE H HOPM FOJI0BRIX
AMODTHIAUHONNEX OTHHCAEHHNA, 110 popuyae:

CH = K-2 L]
100 . A
rie Ca — cyMMa aMOPTHIAUHOHHHX OTYHCACHHA MO AaHHOMY BHAY
OCHOBNHX (ouios, pyd.;
K — cTOHMOCTb OCHOBHEX E]JDILIU'H {Gﬁﬂp}'JHHHHHE no BHAAM,
INANHA 0O THOAM H T. 1.), pyb.:
a —- HOPMaA TOAORLX AMOPTHIAUHONNHX OTYHCASHHA No co-
OTBCTCTBYIONIEMY BHLY ocHoBARX donzos, %:;
A — roposof ofwem pabot, m¥rog.

O6wHe rofoBklc AMOPTH3ZHNMOHHEC OTYUMCIEHHA ONpeReTamT
nyTeM CYMMHPORAHHSA BEAHYHHL @MOPTHIAULHOHNEEX OTYHCAeHHT no
. KAaMI0MY BHIY OCHOBHEX GONHI0B,

YACALHYH BEAHUHHY aMOpPTHIAUMHE OCHOBHHYX (OHLOB onpeje-
ARKDT A¢JACHHEM OOWER CYMMB TMOJOBHX AMOPTH3IAUHOHHLIX OTYHC-
JACHHA Ha rofosoil ofbeM NpoH3IBOACTBA NPOAVKUHH HAH palorT.

nFH PacHeTe FKOHOMHYCCROrS iﬁl?':l?EHT-ﬂ No YEPYTMTHEHHRM TOKa-
FATENAM 108 HCUHCNeHHA cefecTONMOTTH elHHHUE MEXalH3HpOBaH-
WX pador MokHO noassoratbei dopmyacii C. E. Kantopepa:

':I'|I=E.:'- =) 'I:E'.:I.. + s, =} Ca
Vi Vi
roe Ch. — cefecTOHMOCT: BROOTHCHHEY liEEHI[I{:iH[}DHHHHHK ]}ﬂﬁl]l'
Kama0ro BHOa 33 rog;
Cea. — eaHOBpeMEeHHNE 3ATPATH, CHAIAHHEE ¢ OpraduzaliHed
MEXaHHIHPOBAHHOIO npolecca, He VYTeHHBl¢ B cedecTo-
HMOCTH MAUWIHHO-CMCHBI, 38 TOI;
C3. — 3KCMAYATANHOHMHKE 3aTPATH 3a roj;
C3, — zapalboTuas naata paloyHx, 3AHATHX B TEXHOJOTMHYE-
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CHROM OpOlcCce, HEYYTCHHAA B CCOGCTOMMOCTH MaHHO-
CMeN, 33 rof;

Vr. — obseM faiHOro BHAA PaGoT, BHMOJAHAEMHX MeXallH3H-
POBAHHLIM cnocoboM 32 roa.

B ceGecronMocTe MpoAyKUMH HAH paGoT BRARMAOT Bre pacxo-
Ad, CEA3AHHBIE C IKCNAYATALHER MAIUMH, HCNOJAL3YeMLIX B NpolCcee
CTPOHMTEILCTBA, H CTOMMOCTH MaTepHatus (panko-niowanxa. [lo-
STOMY CEDEeCTOHMOCTE NPOAYKUMH HAH PalboT CTPOMTEJbHOrD npo-
mecca (1 M* BHHHMaeMOro rpyHTa wam | M IAMHM KaHAAA) MOKHO
MOACHHTATE MO NOKAa3aTeqo celeCcTOMMOCTH MaluHHO-cMeéHu, [IpH
STOM BCe 3aTPaTH MO 3KCNAYATauMy OTHOCAT K cMéHe paloTe Ma-
WHE M, TAKNM 00pasoM, BEABAAIOT 449 olpelenelHuX ycaoBufi ee
pafoTil cefecTONMOCTE MAWHHO-CMEHE,

B coortsetcToHH ¢ yerTanoBMBmedcs NPAKTHKON CMeTHoro nena
NPHHATH TEPMHHB: CTOHMOCTL MALWHAQ-CMEHH, CTOHMOCTL MeXaHH-
SHPOBAHHOrO CTPOHTEALCTBA npouecca H T. 4., NPHYEM MO4 CTOH-
MOCTBIO CAELYeT NOHEMATH 3aTPaThl CTPOHTENLHOR OpraHuaaluHm
HAH cefecTONMOCTS.

[TpOHZROACTEEHNAA CTOMMOCTL MAWNHO-CMENM 33aBHCHT NpeKAe
HCErO OT NPOM3BOAHTEABHOCTH Malmun, sapatotiof naate paGouny,
QDCAYIKHBAIOUHN MAWHHY, 3aTPAT HA AMOPTHIAUMIO MAWHH W Ip.

IlogcunTan CTOHMOCTH MAWHNO-CMCHH BHEAPACMON  TeXHHKH,
IHAA NPOHIBOAHTCABHOCTL MAIHHBE H NPOAOIMHTEILHOCTE CMeHkb,
MOMHO OMPENETHTE CTOMMOCTL BLeMKH | M* BolHHMaeMoro rpysra
(02 HAKAZAHEIX PACKOAOB):

Grpea = N

g3l
rae  Crp. — ceGecroumocts 1 M® rpynra, py6.:
CM-CM.— CTOHMOCTE MaLIHHO-CMEHL, PYD.:
s — NPOHIBOAHTEALHOCTE MalIHHM, M3 yac;
t — uHCn0 uaCOBR B MalHHO-CMeHe
CebecToNMOCTE CTPOHTEALNO-MOHTAKHHE PaboT cKI3IHBASTCR
H3 NPAMEX 3aTPAT H HAKJaINLIX pacxolom.

HHHKeHHe DAKTHYECKHX HakAadHWX PAcXOL0B BCACACTEHe cn-
Kpalleind OpoaOIAHTENDHOCTH CTPOHTEALCTEA ABJAAETCHE OAHHM i3
BAMHBIX (PAKTOPOB, ONPENEARIOUIMY TPEHMYILECTRO HHAYCTPHAM -
HLIX Meroion CTPOHTEALCTEE, TO eCTh NPHMEHCHHA KPYNHOMo Ma-
Hikunoro mponssoacrea. IlostoMy Makaaguse pacxoad mpu omnpe-
ARIEHHH 3KOHOMHYECKOH a@@CKTHEHOCTH NOACYHTHEAIOT MO OT-
ACILHLM CTaTBAM AN rpynnaM craTedl c yweroM aeficrayiowed
Cledyriuelt rpyNMHPOBKH HAKAAMHBL PACXOL0B:

a) yeAoBHo-MOCTOAHHBIX;

G) 3ABHCAWAX OT YHCAEHHOCTH paGounx;

B) 3aBUCHLIHX ©OT obuero pasMepa ocHoBHOM 3apaBorHof
MAATH.

K yCAOBHO-MOCTORKHEIM HAKMAAHEM PACXONAM OTHOCATCH pac-
X016, abCOMIOTHAA BEJAHYMHHA KOTOPHX B TeueHHe MAaHHPYEMOro
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nepHoaa (HanpHMEp, rofa) ocraerca HCH3MeHnHofl, a OTHOCHTEb-
HaA BeaHYHNI, HCHHCAAEMAA B NPpOUCHTAX K NPAMLIM 3aTparaM HAH
x ocHoBHON zapabotHofl naate pabouunx, yMcHBIIAETCA NPH COKpa-
iHeHHH mpolsdHRHTEALBHOCTH CTPONTEABCTED HWAH MOHTHAEHBIX ]}Hﬁ{ﬁ?.
310 pacxoas ua 3apaloTHy UAATY aAMHHHCTPATHBHO-YNPaBJIEH-
YeCKOMY MEPCOHANY, HA coaepaanHe CAVHeOHBIX NOMCULEHHH, 0o-
MAPHO-CTOPOXEBOR OXPaHB, HA HMHIHIHO-KOMMYHAIBHOE obcay-
AMHBAHHe palOTHHKOR cTpoutenscTsa W ap. OOwHi passmep ycaon-
HO-MOCTOANNLIX pacxoios coctapaser 6G0% HoOpMATHBHOA CyMMH
HaKJAAAHBX pacxolos,

Mpynna maxknainuix pacxojos «0», 3aBHCALLHX OT YHCACHHOCTH
pabounx, BRAKOYaeT: 3apaloTiyio niaty pabuunM, oniaty npocToen
Mo aTMOC(EpPHHM YCAOBHAM, KOMaHIHPOKKH, poe3l K Mecty pado-
Tbi, OXPAHY TPYAa H TEXHHKY 0HE30TACHOCTH; HUAHLIHO-KOMMYHAAb-
oe ofcay:KHBaHHe; oprasusonanuuf nabop pabounx o ap.

Fpynna «B» HAKIAAHLIX PACXOLOB, 3JaBHCALIHX OT PA3MepoB
ocCHOBHOR 3apafoTnoii naatel pafounx, BKAKHACT. OTYHCAEHHA B
dioHA colCTpaxa, OTOYCKA H BHXOAHEE nocobusa B Ap.

IKOHOMHS YCAOBHO-NOCTOAHHBIX PACXOI0B, @ TAK#He APYTHX €Ta-
Tell HAKJAIHHX Pacx0aoB ModKer OuTh A0CTHIHYTE KaK B pe3y/b-
TaATE MEpONpHATHH, HENOCPEACTBeHHO HANPABNEHHEX HA CHHMEHHC
ITHX 3aTpar (Hanpusep, NpHMeHCHHEe BPeMCHHEX HHEEHTAPHBIX CO-
opy#ennft, Godee COBCPLICHHBIX HHCTPYMEHTOB, BHCIApPEHHE IKOHO-
MHYCCKHX MEeTONOD NPOH3BOACTEA padoT B 3MMHCC BpeMf M T. 4.),
TAK H NpHMENeHld TeXHHEO-IKOHOMHYECKHN aKTOpOB, BAHAIOLUIHX
a8 BeTHYHHY PASJHYHHX FPYNO HAKAAIHWMY PACNOI0B (MPOIOJNH-
reJABHOCTE CTPOHTEABCTER, YHCACHHOCTE paloyix H CYMMa OCHOBHOR
sapaBoThofl naaTe paboudx, TpelyeMas 148 BHNOJAHCHHA AalHOrG
obbema paboT).

Ecap B pesyabTaTe BHGAPEHHA HOBOH TCXNHHEH COKpatllaercs
APOAOAMHTEABIOCTE CTPONTEIBCTEE, TO PA3MeEp HAKAAANWX PACko-
Q0B 3as sranoua (GazoBoro BapHaNTa) ONPCACAACTCA MO HOpMa-
THEY (C yueToM (AKTHYECKH AOCTHIHYTOrO HX CHHMKenmus), a Ad#
npeanaraemoro meponpuatus (sapuanta II) — no dopmyae:

o Hy L porn S 1--T*‘|1
H = Hy T, 3 H}-[\ T )
rne H— ]}HEHETHHH paiMep YCAOBHO-MOCTOAHNHWX pacxolos «
VHCTOM SKOHOMMUH, JOCTHrAeMOl B PE3y/abTaTe COKpaluc-
HHA I'[PI.':;I,I:';I.'l.:-H11T{!.;ThHGETH CTPOHTENLOTRAS
Hy — yCA0BHO-NOCTOAHHEA UACTE NAKIAZHEIX PACKOUOB,
T — NPOAOMUKHTENBHOCTE CTPOHTEALCTBA ‘o (330BOMY Ba-
PHAHTY]
Ty — To e NO HOBOMY BADHAHTY,
3 — SHOHOMHA YCAOBHO-NOCTOAHHBIX HAKAAIHBIX PacXoloB.

Mpumep. IposoamnTeabnocTs CTPORTEAbeTBE 06beKkTa Co-
kpamwasercs 8 2 pasa (50%) no cpapuenuio ¢ HOPMATHBHEIMH Cpo-
FKaMH. l:y:-u:-m HAKASAHBX PAacxolon MPH CTPOHTEABCTEE COCTABRIHET
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9800 twe. py6. Pasmep ycaoBno-nocTOAHHMX PAacXodos C YHETOM
popmarthea nocturaer 980006 = 5880 thic. pyb. [aa npeanarae-
MO0 MEpPONPHATHA HAKAAZHLIE PACXOAH PABHLL

0 __
H = 5880 lm—iﬁdﬂ THC. py6.

EEH BHIHO H3 NpHEEIEHHBX JAAHHEX, CGH]}E[IJ.EHHE' NpoaOJ A"
TeNLHOCTH cTpouTeAberea Ha 50% (B ABa pasa) MO3BOASET CHH3HTD
HaKJagnsie pacxoaw Ha G860 Tec. pyb., wan na 70%.

YenoBno-nNoCTOAHHAR YaCTh, K KOTOpOH oTHOCHTeA 60% wnopma-
THEHOH BEAHYHHE HAKJIAAHLIX pacxﬂnua {EJHHHFETPHTHHIID-KDﬁHﬂ-
CTBEHHBIE, MUAHIHO-KOMMYHAALAWE B Ap.), onpeiendercs no gop-
MYJIEe:

C-EOG
r'I:Ir ] L]
(1 +n)(l + k)
rie C — cMeTHAR CTOMMOCTD CTPOHTEABNO-MONTARHEIX paﬁu'r no

STANONY,

k — pasMmep HAKAAAHLIX PACKOAOR AJA ASHHOA CTPOHTEABHOM
Oprann3auny;

0,6— nond  yCAOBHO-NOCTORHHOA 4ACTH HAKAAAHHX PacxoloB
(66% ).

N — HOPMaTHEHWA pasMep MNJAHOBHIX HAKOMAEHHHA,

Pagmep naxiaiHely PACXONOB, 3ABMCAWLHX OT OCHOBHOR sapa-
foTHoN naaTe pabounx, HCUHCAREMON B COCTaBe NPAMLIX 3aTpar,
pagen 15% cyuuMp 3apaloTHON NAATH.

P'ﬂﬁ]'-'ll.:[.'r HaRJAAHEX pacxoi0oB, 3aBHCALIHX OT HHCACHHQCTH pa-
Gounx, cocrapager 60% rtpyicemkoerH, HeoDXOAHMOR Ha AaHHBIA
ofbeM pabor. O0las IKOHOMHA HAKAZJHLHIX PACXOAOB ONpeleNRer-
¢A CyMMOfi 3KOHOMHM, paccHHTaNHOA no OcHOBHBIM (akropad, oT
KOTOPHIX 3F4BHCHT BCAMYMHA HAKNAOHBIX PACXOI0E:

Sy=Hy {1 o %} + 0,15 (31, — 3a,) + 0,6 (Q, — Q) —

= Hy (1 1l} + 0,1533.n. + 0.6 4Q,

1
rae Hy ('f - ;I_e'-)-alf.mm:nm:a Ha YCAOBHO-NOCTOANNOA uacTW Ha-
]

KAAIHEIX PACcXO10B]
0,15 330, — IKOHOMHA HAKJAAAHHN PACXO0B, 3ABHCALLAA OT
cHnAcenna sapaboTnof naarsl;
0,640 — 3KOHOMHA HAKAAAHHIX PACXO]L0B, 3ABACALLAA OT
TPYLOeMKOCTH (YHCACHHOCTH pabounx).

On pedenNeHHe NPOH3BOIKTCABHOLTH TPpYad

npDHEBE}_’[HTEﬂMTﬂCTh TPYAA HIMEPRETCH OTHOLICHHEM HOJHYECT=
EA np{:HjBt}.ﬂ.{.‘HHﬁﬁ MPOIVELHH K TPYIOBHM 33TpaTaM.
];'-':ﬂ.-'”I'!El:THQ NPoAYEUHE OPpHHHEMAWT B HATYPAJBHOM HIMCPUHHHE
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(06beM semannux pador B KyDOMETpax, NPOTAMEHHOCTh Kalana &
MeTpax # T. 4.). Yacto noanzyiotes olpaTHHM noKasaTeneM, KOTO-
PHii HIMEPACTCA OTHOWEHHEM 3ATPAT TPYAA K KOAHYECTRY npoayk-
uun. [lponasoanTeasnocts Tpyaa (HAH TPYIDEMEOCTS) npH pacye-
Tax QPEKTHBHOCTH TEXHOMOrHYECKHX NPOUECCOE HIMEPRETCR AHOO
3ATPATAMHE TPY1a B YeNOBCKO-AWAX, AH00 na OCHOBe BHPaGOTKH B
ACHCHHOM HAH HATYPAABLIOM BHPARCHHH.

PocT nponsBOANTEABHOCTH TPYAd (CHHMECHME TpPYAOEMKOCTH)
NPHBOIHT K CHAMCHHIO Ce(eCTOHMOCTH CTPOHTENLHO-MOUTARHEIX
pabor, BO-NCPBLIX, 33 CUET CHIMKEHHA APAMBIX 3ATPAT; BO-BTOPHX,
33 CHCT YMEHBIIENHA HAKJAAHHX PACXOA0B, 3aBHCALNY OT YHCTen-
HOCTH paboTalolnius.

Cunente cefecTOHNMOCTH 33 cHeT pOCTa NPOH3BOAHTENBHOCTH
TPpyaa onpeaeaactea ao dopuyae:

=izl
100 + a
rie @ — POCT NPOH3BOAHTEALHOCTH Tpyaa, %;

Ca — pocr sapaforuoit naatw, %;

b — yaeasunii sec sapabornofl naatw B Gaswcwol (sranow-
HOR) CCOeCTOMMOUTH, OJH eTHHHILE.

[lokasatens pocra NpOHZBOAHTEABHOCTH TPYAA @ MOACUHTHIBANT

no gopuvyae:

Ranrala. [
i 00— 1002,
rlle @ — pocT NpoM3BOAHTENABHOCTH Tpyaa, %:
q — CHHMEHHEC TPYROBHX saTpaTt, %.
[NokasaTeab CHHMKEHHA TPYAGBWX 3aTPAT HAXOMAT fO popMyae:

O — Qs
=322 1002,
q Q %
rie () — TPYIOBHE 3aTPaThl N0 3aMEHAEMON TexiHie, Hen.-AH.;
(Q: — TO e No HOBOA TeXHHKe,
CHHHECHHC TPYNOEMKOCTH MO0 HOBOH TeXHHEE onpeleaserca co-
KpalleHHeM NpoloAMHTEABHOCTH cTponTeaLcTBa. Ha craann npea-
BaPHTCABHBIN PACYETOR TPYIAOEMKOCTh MOMHO HAalTH no Qopmyae:

C
AL m= AT — -
TB d,

rae AQ — cHiCHHE TPYAOEMKOCTH, M€ .-aH.;
AT — coxpaliichie NPOAOMUKHTEABHOCTH CTPOHTEABCTDA  mpH
BHEAPCHHH HOBOH TCXHHKH, JeT;

C — cMeTHa#n CTONMOCTh  CTPOHTENLHD-MOHTAMHHY  pabor
YHACTKA KAHAAA (HAH BCErO Kanana), #a KOTOPOM ApH-
MCHAETCA HOBAA TEXHOJAOTHA CTPOHTEALCTRA, pyh:

B — roaosas smpaGoTka fia CTPOMTEABCTBE KaHaAa, DOCTHI-
HYTafg CTPOHTEALHOH opraunsaunef, mo ITAAOHHOMY Ba-
puaurTy, pyb. ma yen.-roa;

d — koauucerso pafounx axedl B roay.
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[Ipusep OCMeTHaA CTONMOCTD CTPOMTENLCTBA YYACTKA KaHa-
Jda M0 STANOHHOMY BAPHAHTY (MPOH3IBOACTBO PAGOT MEeXaNHYECKHM
cnocobom) C=4500 Twc, pyd. [lposoaknreassocts pador no sra-
JOHHOMY BaPHMaHTY cocTaBadAer 2.5 roga. [Ipumenenne BIPLIBHOTO
cnocola A48 CTPOMTENBCTBA KaHaMa NO3BOJRCT NPOJOKHTL 3TOT
yUacTOK Kananta 3a T=1,2 roaa.

TpeGyerca onpeneanTs cllKeHHe TPYIOBEIX 3aTpaT oT BHeape-
HUA B3PLBHOro cnocoba nponr3soicrea pabot. Cokpawense npo-
AOMAKHTEABNOCTH CTPONTEARCTREA NPH 3TOM COCTARHT;

Te=T—T;=25—12=13 roaa,

lMonosan pupafoTia wWa oiHoro paboTawllero, JAOCTHIHYTAR
CTPOHTEAbLHON oprannzanued (no aawumm LICY), B=T7200 pyodac.

Toraa cuumenne TPYIOEMEDOCTH OT BHCAPCHHA B3PbIBEHOMD ChOO-
cofba npox3soicTea paboT paBHO:

AQ = 1.3% .235 — 190820 wen.-nn.

IKOHOMHUECKHIT PERT OT COKPAUIEHHA CPOKA CTPOMTENBCTEA

Cokpaluenne Npoio/KHTEABHOCTH CTPOHTEAbCTEA O00BeKTA (Ka-
Hana) obecneyHBaeT BOIMOMHOCTE AYYLWErD HCNOJTBIOBAHHA OCHOB-
HHX NPORIBOACTODEHHEX Gonnos H olOPOTHHX CPelcTB, B peavib
TaTE Yero LOCTHraeTcd onpeleAcHHWil sKoHoMHEYeckHl sdpext. On
ﬂpﬂﬂﬂ-ﬂﬂmﬂ 34 npe.‘m;mr-m ET]JUHTE."I:I:HH’F[ ﬂ-pl"ﬂ!lﬂaatlllil — B Macg-
wrabe HAPOAHOrO X03AHcTRA, Beanwnuy storo yenosioro sgpdexta
ofpeleanior no hopmyac:

Bp = EuK, (T, — T,

rae En — nopmatnpunii Koa@duuncHr shpexTHBHOCTH;
K — cToMMOCTL OCHOBHMX (OHACB # O0OPOTHHWX CpelcTs no
ITANOHNOMY BAPHAHTY;
Ty — NPOIOAKHTEALNOCTE CTPOMTCALCTBA MO STAJOHHOMY Ba-
pHANTY;
T: — 10 ®e No RUCAPAEMOMY BAPHAHTY.

Ha crains nNpeapapHTCbHEX pacuerTon K; MOMHO ONpeicauTh
H3 saspcumoctH K =05C, rae kospduument 0,5 oanavaer 50%
NpoH3BOACTBENNbX (ongos, 3 Kotopex 30% — ochoBHeiC npowa-
soacTeennsle donas u 209% — oboporhue cpeictsa, a C — cMer-
HAR CTOHMOCTh CTPOHTCABHO-MONTAMHHX pador 3TAJOHHOTO Ba-
pHanTa.

COKpallente NPOAOIAKHTENIBHOCTH CTPOHTEALCTBA o06ycaosan-
BAET TAKME BOIMOMHOCTL NOJYHSHHA HAPOANOXOIAACTREHHOrD 3KO-
HoMHueckoro sdipexta 3a cuer coxpamenss ofbeMma HezaneplUeH-
HELX KANHTAABHEIX BACKEHHA, KOTOPWE OOpele’scTCs Ha ocloBe
T4HHBX 0 pasMepe BACKENHMY CPEACTE B NPOANUMHTEILHOCTH g
PHOAA HX OTEICHSHHA:

Ik = Eu (Kn Tu — Ka Ta),
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rae Ku n K — cpeinni za neproj cTPOHTEALCTEE HOPMATHBHLI
(npockTHBA) H QAKTHUSCKHA pa3Mep KaOHTAABHBIX BAGHeHHI.
Uncnennue anauwenys Ky ¥ K¢ onpexendorea no dopmyie:
Kn Han Kp= Kyt Ko+ of Kin %,
n 1 T
rae K, Kz Kw — Hapacrawougie HTOrH KanuTadbHBIX BAOKEHHA R
ROHIY ODepBOra H T. [, RAJeHIAPHBIX MepHOIOBRS
3d BpeMH CTPOHTEALCTRA, :
N — YHEAO KAJeNJapHEX NepHOoAOs.
Ecan HopMaTHBNEIA cpoK
ﬂTPGHTE'."[hETEa MEHbIOE OO~
HOro rogda, 7o gas gnpeieae-
HHA ]J-EEMEPEI BAOGHCHIBLX
CPelCTB  CASAYET HCMOAb30-

Todaua 26

Pacnpeacacuic Kanumaasmbix
BADMEHAT N0 NepHOgAM CTPOMTEILCTEA

path noxkazatean K; K K nﬂﬁﬂﬁrﬁm lepmos cTpoteabcTna

HAPACTAKMIHMH HTOTAMH 0O fﬂﬁ:;‘luzﬁr

MECHITAM. gaxTieuccrnft i 1 | 1 I 1y "
KanuraibHble BAOHKCHHA, PatutD AN~ | -

TaAGRADH IR

OCYULECTBAREMBlE 110 HTOraMm _
CTPONTENLCTES COMMACHO  yi- = - = = =
JIH?JHH?-I, npenycmmpurmfm Ky % <8 BT B BB
CHnll (Coparounnx nopM H Kb, %
NpaBHaA B CTPOHTENRCTRE), 2 _
pacnpefendoTca B TOpPAAKE, ! | | !
npueejennod B tabanue 26.
Ixonomuueckuil 3ddext, BOIHUKAWIMKA B HAPOAHOM XO3AHCTBE
OT BHEAPENHA B CTPOHTEABHOA OPraHH3aUHH MepONPHATHA HOBOH
TCXHHER COCTABNHCT!
3 = EnK,(Ti—T:) + En{KuT,—K¢$T;) 4 En@(T,—T;z) — ZnKa,
rae Eualk (T,—Tz) — sxonoMuueckuii sdPext OT yaAyYlIeHHS HC-
NOAEI0BAHHA  OCHOBHEX  [OPOHEBOACTBCHHLLX
tpoHa0B H OBOPOTHKX CpPefCcTE;
Ky — CTOHMOCTE OCHOBHBIX NPOH3BOACTBCHHBY (oHA0oB H obopor-
HblX CPeiCTE ETD'DHTE.-TBIlGﬁ OpraHH3IallHH, g
En(KuT,—K$Ts) — sapoanoxosaficTecHHuA sKOHOMUHecKHEE 3

(PerT OT COKpALLeHHA o0bLeMa He3ABepUIEHHBIX
KanhTaAbHLIX BAOMeHHH; ;

End®(Ti—T:) — uapoasoxosafcreennufi sddexr or gocpownoro
BB0AA 00RCKTA B AclicTBHE;

D — noAnag CMETHad CTONMOCTE 06BCKTA MO STAAQHHOMY BAPHAHTY,

Ka — fonodHTeabible KanuTalkHBE BIAGKCHHS HA BHEApEHHEe HO- |

BOR TEXHHMKH. '

Kanutaashue BAOHECHHA, OCYUIECTBAREMME NpH BIPHEBHON Tex-
HOGOrHH CTPOHTEABCTEY KAHANODB, ONPEIedsdTCH 3aTparaMH  Ha :
TEXHHRY, HGTPEE'HFI'D a7 HPDE{.-I-E_.E.K!! BEPHHI—EDﬁ TI:I-3|-|[,|,|,G\_\|-|:| H TpaHC-
MOPTHHE CPpelcTha.

T
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loioBoil sroHOMHYCCKHA 3 EeRT OT BHeApEeHHA HOBOH TEXHHEH
noaAYHaT no QopMyae:
3r = 3cb. + Iux. — En.ka,
r1e 3eh. — akoHOMHSE cefecToMMOCTH padoT (IKOHOMHA CTPOHTCAL-
HOR OpraHH3auMH, JOCTHTHYTas OT BHCAPCHHA HOBO
TEXHUKH) NO CPA3HEHHIO ¢ 3aMEHACMOMl TeXHHKOM;
AH-x.— 3xoHoMuuecKHil 3ddexT, BOSHHKAIOWHA B HAPOLHOM X0
3ANCTEC, OT BHEAPEeHHA B CTPOHTENLHON OPTaHH3allHH
MeponpHATHA HOBOH TEXHHKH,
En K — fonoanuTebHbe 3aTparthl Ha BHEApenue HOBOH TEXHHKM,
SKOHOMHEH CTPOHTCABHOH OPraHH3AlLHN paRHA
3¢6.= Inp.+ 2,
rie 3np. — IKOHOMHA NPAMBIX 33TPaT CeHeCTOHMOCTH;
A — SKOHOMHEA HAKJAZHHX PACNOIOB.
Snp.=JuTr + IMW + 330
HAH 3np = (C;—Ca) A,
rae DMT — 3KOHOMHA 3aTPaT MO MarcpHanaM,;
Ml — TO Ae, o MalWHHaM H MOXAHHIMAM;
330 — IKOHOMHA CCHOBHOH 3apaloTioi niaTe;
C, — cebecTonMocTh MpoAVKUHEM (1 M% rpyHTa) no 3TAA0HY;
Cs —dT0 e N0 BHeIPHEMOMY cnocoby;
A —olnem pabor.
lonopoli skoHOMHYCCKHB S(QQCKT AAR  ONpeleNcHHA  BEIHYH-
HEl MPEMiHH 33 BHEAPEHHE HOBOH TEXHHKH ONPEICARIOT 110 Pop-

MyJe:
) Ar.s. = (Cy4enk;) — (Co+enky),
rae 3r.s, — rogosoi addekT, pyoh.;
C, — cefiecToNMOCTs rogosoro ofbeMa npoaysuus (pador)
Mo 3TAACHHOMY BApPHAHTY,
Cg— TO #¢ N0 BHCAPEHNOMY BAPHAHTY;
K; — CTOMMOCTE NMPOM3BOACTECHHBX GOHIOB MO 3TAAONY;
Kg— TO #e 00 BHCAPACMOMY BAPHAHTY,
‘gH — HOPMATHEHHA KOshpHUMERT SKOHOMHUECKOR spdeX-
THEHOCTH.

3 Beex BOIMOMHBIX BAPhAHTOB OCYILECTBAACMOrG MEPONpPHATHA
nanbogee IKOHOMHUECKH 3pheKTHBHHM ABAACTCH TOT, BHEApeHHE
koToporo TpeGyer HAWMEeHLUIHX KaNHTalbHLIX 34TPAT H OLHOBpPe-
MeHHo oGecnedHBaeT HaHMEeHbUYIo cefecTONMOCTD APOAVKILHNE.

Ecny Gonee wp3rofi cebecTONMOCTH OPCAVEOHH MOMHO JOCTHT:
HYTL npH BapHanTe ¢ Gonee BLICOKHMH 3aTPATaMH Ha ero BHeAd-
penne, ponpoc 00 3peKTHBHOCTH TAKOro BAPHAHTA HYMHO pewaTh
NyTeM COR3MEPeHHs IA0NOJANHTEAbHHX KANHTAALHHE BJIOMeHHA C
IKOHOMHER Ha TeKYLLHX 3aTpaTax, TO eCTh MYTeM HCYHCASHHA Cpo-
KOB OKVIaeMOCTH AONOAHATEAbHHX 3aTPAT HAH KOSQHUHEHTOB
sxoHoMHuecKol 3PPeKTHEHOCTH:

[{|—K.| '::1‘—.':| ]
o —— 2= —— = mem— &
Tox. C,—C : K, — K, Tox
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rie Ko Ky — satpat ma meapenne MEPONPHATHA NO CpaBHu-

BacMuM BapHanTas, pyi;

Ci # Cy — cebectonmocTs APOAYKUHH MO 3THM e BADHAHTAM,

pyb.;

i

Tok. — cpok okynaemocTH nONOAHHTENLEEX KaMHUTaALHLIX |

BioHenns, aer;
&€ — KO3(PHUHEHT cPaBHHTEIBNOM
perTHRHOCTH.

Cpok okynaeMocT KanuTaibHeX  BAOMEHH]] NOKa3LBAET, BO |
CKOJLKO Pa3 KANHTANOBNOMEHHA HPEBHIUIAIOT SKOHOMMIO HA Cole. |
CTOHMOCTL., OH XapaKTEPHIYET BPCMA, HeOOXOAHMOE AMA BOSMelle.

HHA KanHTAJLHEX FaTpaT 3a cCueT SKOHOMHH TEEYILIHX Pacio-

A0B NPOH3BOACTEA. Kospduunent spdextupiocTn asnneTes obpar-
NOKAZLIBAET BCAHUHHY

WOH BEAWUHHOR CPOKa OKynaemoctw #
FKOHOMHN Ha H3IZepHKaX npoMse -
| pyo. Hanlnammpa:ﬂeuuﬁ.p N e s Gt
PH ONPELENCHHH SQPEKTHBHOCTH BHEADPEHHS B3PHIBHOrG Ccho-
coba CTPOHTETLCTBA KAHAJOB Na CTAAHH MPOCKTHHX paGoT sapuau-
Thl (B3PBIBHOH cmOcOG W MeXaHHYECKHA cnocol NPOH3BOACTBA pa-
60T) cpaBHHBAKTCA NPH NOMOLLH QopMya  npHBEleHHLIX 3aTpar:
[1=C + ErK,
rae C —rojoBHe 3aTpaTh, cBAIaNHME ¢ IKCnAyaTauMedl Kaxaaa:
K — noanas cMerhas cToMMocTS CTPOATEALCTEA KaHama (c 3.u4r,--r
TOM BAHAHHS TPYAOEMKOCTH H DPOIOAHHTEALHOCTH CTPOH-
TENILCTEE Ha pPaiMep HakJadHWX Pacxofon):
Ed — nopMatusuuf KOS(ppuiHenT sppexTusrOCTR.
lososhie skenayaTauHoHHBEe JATPATH  OPH  HCNONLIOBAHHR
BIPEIBHOTO CMOcOGa MeNblie, 4eM NPH MeXaHHMECKOM cnocofe npo-
HIBOACTBa pafoT (3a cuer HeKJIOMEHHS 0DAHUOBKN Kanana meneso-
GETOHHEIMH NAHTAMH, achaapToGeToHOM H AP. MaTepnana MH). [o-
10BOA sKOHOMHYeckHA sddekT onpercasior Kak pa3nocTs nNpHbe-
ACHHEX 3aTPaT Meway 0azosmM H BHEIDAEMBM BapHaAHTOM
Mpumep Pacuer skoHoMHuecKoil SPBERTHBHOCTH KaliTa b
HLIX BAOMEHHT OT BHCAPENHS HOBO TeXHOAGTHH (BapuBHOrO cno-
cofa) BMecto JefcTBYIOWEro MeXanuueckoro na CTPUHTEABCTRE
KaHAIOB OPOCHTEALHLIX CHCTEM 3aKMIOUAETCA B CAeIyiowe,
BspupHoit cnocob, aas QCYLIECTRACHHA KOTOPOrO HCIOJABLIYIOT-
CA pasinunne B3pHBYaTHe BelwecTsa, Ha KapakymckoM kaHade
fApoilies1 ONLITHO-NPOMBIWACHHNE HCMHTAHAR B 1970 u 1971 rr
BHEMKH 17f KaHAAOB, NPOKAAIMDACMBE NpH MOMOLH naplusa
X2PaKTCPHIYIOTCH SHAYHTEALHON YIIOTHENHOCTBIO HX CTEHOK H Ha.
310 ofiecneynpact BHCOKYIO BOLOHEMPOHHILAGMOCTL B, TAKHM uﬁpa:
i;agf;a:ﬂ;ﬂﬁ;nan&g HEOGXONHMOCTL AOMOAHHTEABHBIX 3aTPaT HA He-
ODAHUOBKY Kanatd, TO ¢CTh ¥ -
s Sy ¥ YRABILKY NPOTHBODHALT
Baxuefiuiee npenmywectso B3pWBHOrG cnocoba — peikoe co-
KPAlleHHe NPOLOTHHTENLHOCTH CTPOHTENBCTBE  KAHANOR (B 2—
2,5 pasa). D10 0OYCAOBAHBACT BOZMOMKNOCTE paunonanuHoro pac-
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IHOHOMHYECKON 3d-

||i;|E.!tE.'iE'H]!5I H HCOOLWIL3IOBAHHHA GE]ELIIHTMHEHHH KANMHTAABHBX B0-
weHHit H QOCTHMEHHS SKOHOMHYecKOore spdextTa Ha craidHd  Kak
CTPOMTENLCTRA, TAK H JKCNAYaTaUHH KaHana (B pesyabTaTe gocpod-
HOrQ BEOJA ero B J1eHCTBHE).

Jannuii pacyer nponseeneH Ha obwem paloT, 3aNPOEKTHPOBAH-
nulfl HOCTHTYTOM «TypMeHrHNpoBOAXO3» A48 OHOHEPHOro yuacTya
Feok-Tene—Kazanmsug, ¢ ueabio OpoIIeHHA H OCBOSHHA 3eMelb B
sone IV ouwepean Kapaxysmcroro xapana, Hexoanwe gambbe ana

pacuera nmpHBelens B tabanue 27,

TaGauye I7
Hexoause pauHbie 108 PACYETd DHOHOMHYMECKOR SddeRTHBHOCTH
Noxsaarean FABLRMEN SERMN “i':::;‘:*

Oftes semagnux pabor, man, um? a2 &2
Opomaenan nAMUALE, TRC Ti. b b
OocRoAHACMEE NACTGH, MW, (2 1,6 1,0
Jasna ganana, Ku 250 50

B JEMANHOM pycae a4 250

B achaabTobeTone 206 =
MpoaonsaTeAsIocTs CTPONTEALCTRA, JET 3 1,8
CMETHARN CTONMOCTE CTPOHTEALHO-MOHTAHIMY pa-

GorT, Man. pyb. 73,987 =
Ofwan cMETHAR CTOHMOCTH CTPOHIEALCTEA,

MAH. Py, 9z, 107 —
Cobecropuocts | o7 suesesd, pyh. 0,38 0, X0 Tk
To me ¢ yo9etos 3atpai Wa oGIHUOBRY, py0. 1.90 —
HopmaTtepeufi pacxoi HaxdaiBNx PacxoLos,

1040 SANHALL 0, 166 —
Hopuatusnuh passep YCAIOBHO-NOCTORHHOA 4Y3CTH

HAKIAAHEX PACXOLoH, A00% &Ikl 0.6 -—
HopMaTHBAER  pazMep WIEHOBLX HaKOMIEHHH,

AGAR EAHHHIN 0,06 —
Unetwit A0X01 FOCYAAPCTEa o7 peajiMIaulii TOBA-

poB nepepaloTkR OPOAVERNR OtabcKoro XodaficTia,

M. Py 25,4 -
Cpox ORYNAEMOCTH 0O YHCIOMY LOXOAY XO3nfcrs,

HET 5,8 -—

3,2 —

To we, ¢ Y9708 L0X004 FOCYAAPCTBA, ACT

JdoposunrtensHue KATHTAACBACHCIHA, THC pyh. ]

IROHOMHIC HA ceDecTOMMOCTH (HAa NpAMBX 3aTpatax) aas ydacTt-
Ka KaHaaa LAHNoR 26 KM, rle NPeaycMCTPeRO HCKycCTBennoe (ac-
hanbTofeTOHHOS) NOKPHTHE, onpelcaaeM no Gopmyae

E‘l]:}l. — “:;—-C;JA.
dana ammonuta 3np=(1,9—0,675)3.3=4,04 man, py6.; ana sepHo-
rpauyanta 3np. = (1.9—04)3,3=495 man. py6.; ana HraanuTta
Snp.= (1,8—0,32)3,3=5,21 man. py6.

Kak BHIHO M3 pacueTa, IKOHOMMA HA NPAMBIX 3aTpaTax fABader-
CA 3HAYHTENLHOA H B CAyHag [OPHMEHEHHA HIiaHHTa DpPCBHIILIACT

2 Man. pyo.
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DKOHOMHS HA NpAMMX saTpartax Ha yuacTke Kawaaa 224 kM, rge
He MPELYCMOTPEHO HCKYCCTBEHHOE MOKPBITHE, COCTABHT P

3'np, = (C, - E‘_C’H) A,

2

# i
rae C'y u C";—cebecronsocts 1 % nueMin NpH B3PBEHOM CNOCO-
Ge € y4eTOM TEXHOAOTHH B3PWBAHHA (CXeMa pacs
NOJI0KEHHR 3aPAL0B, HX Bec, rAYGHHA 3aJ0MKCHHS,

npuMengemue BB u ap).
Has ammonnra

(UH-E—- 0,59 + 0,76
; 2

2'np, = jEE,? = — 8,47 mau. py6.

A5 3epHOrpanyanTa
o foma 0,354 045
'up. = (0,38 — 22 X8 )23.? = —0,574 sman. py6.
JNA Hraiamara
L U.E?-J + n|'3$
Sip. [cnaa o ——-T--—]?E,T = 1,72 uan. pys.

IKOHOMHA HA NPAMBIX 3aTpaTax NpH BIPEBE I0CTHIAETCA TOMB-
KO 3a CHeT LONOJHHTEABHBIX 3aTpPaT Ha APOTHEOGUALTPAUHOHNYIO
gﬁlma;g, E};tgmzmnaeuyml np;q MeXaHHYecKoM cnocole, KoTopas mo-
B ecTOMMOCTE | M% BuieMun ¢ 0,38 10 1.9 pve :
iy . 9 pyl., TO ecTh B |
ITpu otcyTersnn satpar ua O0JHUOBKY (NpH COOPYIKEHHH Kaia- 3
718 B 3EMARHOM PYCAE) IKOHOMHSA HA NPAMbLY 3aTPATax NpH B3PHB-
HOM cnocole BOIMOKHA TOALKO NPH YCAOBNHH NPHMCHEHHA HFAAHHTA
(camoro nemesoro BB), ona coctasaser 1,72 sy, py6. Ho nas no-
AYUCHHA TpebyeMmoro sfpexta Bapuisa, NONYHEHHS BHCMKH KaHana
JANAHHOrO NpOdHAS B HACTOAUIEE BPEMA  HeAbas OTPAHHYHTECA
TOABKD HILAHHTOM,
lE.‘rIEErE C TEM CHHIKEHHEe NPAMBYX 33TPAT APH BIPHIBHON Texuo-
_ TOTHH BO3MOXHO yXe cefiuac, H npexie Beero 3a cuer BB, coctan-
aawinx 80% stux satpar. [lpeanosaraercs, yro GYAyT npusme-
HAThCA pasaudssie BB B nile cMecH B pasumx win COOTBETCTBCHHO
HPONCPLUHOHAILHEIX KOAHYECTBAX, & 3TO NOIBOAHT CHH3HTL npsMble
gazﬂg{u. C Y4eToM OpHMCHEHHS TAKHX cMecefi BB npH Bapuizax
K HA Ha NPAMBIX 3aTPATAX COCTARHT: A48 aMM
' W L OHHTA ~
TpaHyaHTa o
o
{ﬂ,ﬁﬁ s pﬁfﬁ""ﬂ,#ﬂ
L 2
1A% aMMOIHTa H HraannTa

[r& oh 0,5:‘5;0,32

JEE.? = — 4,59 Man. py6.;

)EE.? = — 3.4 MaH. py6.;
0AA 3epHOrpaHy NTa H HrIAHHTA

f 0.40+0.32 =
(038 - —2—_) 28,7 = + 0,574 Man. pyo.
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B rtabanue 28 npHBeleHm peavabTaThl pacuyera SKOHOMHE Ha
ApAMBIX 3ATPATAX B IABHCHMOCTH OT npuMensemux BB.

Tabtuya 28
SIKOHOMHS HA NPAMMX JATPATAX NPH HCNOABIOBAMHM pasuux BB
il BmomouAdcxil sy, wan. pyts,
- | .
1 (=] _" [ - E
YyaoTim kanam 5 L : B - = = Ic
g = g o= = E = & B
P |3RE| 2|82 | B
| |
. NOKPETIEM 4,04 | 4,95 +5,21 T
ficd NOKPETHA —ﬁ,-l?l —0,57| —4.59| +1,72| —3.4 | +0,57

Ha yuactxax xanaia Oe3 MOKPHTHA IKONOMHA Ha NPAMBIX 34-
TPETAX AOCTHraeTcA TOJbKO NPH YCAOBHH NPHMCHEHHA HrlaHHTa ©
CMECH 3CPHOTPAHVANTA ¢ HIAAHWTOM H COCTABASET COOTBETCTREHHO
1,72 u 0,57 man. py0, Oanako ¢ y4eToM Npoio/KawUIHiCA Teope-
THYECKEX HCCAel0BAHHA H NPOMBIWJEHHHY 3SKCTEPHMENTOR BO3-
MOMKHO JadbHefllee COBEPUISHCTBOBAHHC TCXIIOMOTHH B3pHEBa H
onpefeacHie ONTHMAABHEX NapaMCcTpoB, UTO NO3ZBOAHT YMEHBUIHTL
pacxon BB n, cnelopaTeanno, CHH3HTD cefccToMMocth 1 M* BRIEMEH
no npAaMeM sarparad, [Ipn stom ofycaoBAHBAETCA BOSMOMNOCTH
JKOHOMMH 34TP2T 33 CYCT NOTEPR BOAH HA QHALTPAUHIO B pPe3yib-
raTe 0Opaz0BaHHA NPH B3PHBE YMAOTHEHHOH NPOTHBOPHALTPANHON-
Hofi pafouell NOBEPXHOCTH KaHaqa.

I nauneM NPOEKTHOrO 3318HHA, NOTEPH BOLH HA YYacTHe AahH-
Hoft 48 kxm KapaxyMckoro kanaaa cocrasasior | 477 vifcex, 1o ecth
aouTH 1.5 M® BOAHW KamAYIO CEKYHAY TCPRETCR nyteM QHALTPAILHN
e n EIE{:GJHIIQHHHH}-'M H HEYIIOTHEHHYD moBepXHOCTE Kalanda.

B To e speMa noTepH Boal Ha QMALTPAIHKO H3 KaHaaa, npoi-
ICHHOTD OYTEM NPHMEHEHWH BIPLIBHOH TCXHOAOrHM, N0 3IKCHEPH-
MENTANLHEM JAHHEM, MOAYUEHHBIM B YCAOBHAX KapaxyMmon, co-
crapamor 0,163 m?/cex., To ¢cTk mouTH B 10 paz MeHnine,

YyuTeinas CTOMMOCTE TEPACMON HA (PMALTPANHIO BOAL, PABHYIO
740 toic. pyD., SKONOMHA 3ATPAT 33 CuCT YMelbllleHHA NOTEPL NpH
BIPHBHOM TEXHOAOTHN na yqacrtke KapaxyMmckoro Kaiana aannod
224 kM, coopymaesmosM 0e3 HCKYCCTBEHHOro MOKPHTHA, COCT2BHT
(224 : 48)-0,74 = 3,45 man. pyh.

[MpudanxeHnulil pacueT SKOHOMHH OT yMeHbIEHHA NOTCPL BOA
Ha tl:ll-l..‘lepﬂlJ.}iFJ cletal ¢ YH4eTOM aNalorHMHBIX FDYHTOBEX YCAD-
BHft cpaBHHBAacMBIX yuacTkos Kapakymckoro kamaaa. .

JKOHOMHA HaKAALHBIX PacxXofoB, 3aBHCAWMNX or sapaboTHoW

NAaTH,
Su. 3.0.= 0,15(3nm;—3ny),

rie 3m — cpeanas 3apafornaa naata olkoro paboramumero no
STANOHHOMY Bapuaury, pasHa 1500 pyG. 8 rog (mo nau-
neim LICY ¥CCP);
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3np — cpeanss sapaloTHas npaara

B f
.I.:I:FI.\II-[G!-'I} cnocoby (Ha cTainu MpelBapHTCALHBIX pa
o CTOB npHHHMaetcs pasnofi 1500 pyG. B roz)
2 STOM CAY4ae IKOHOMHH HeT, :
= Hﬁ:ﬁgcl:m;;n :iaaué:igug PAcXod0B, 3ABHCALINX OT TPYAOCMKOCTH,
P= U0 A4, Shech coxpawlenne Tpynoemko
TEABIMY § MOHTAMKHHX palo i maxnsn
: T ONPHBOIAHT K SKOHOMHM Ha
Pacxo108 B pazmepe 60 xon, na | weq.- ocur
CTH OT BHeAPEHHA BaPWBHOrO cnocoa
HMACTCA IADHCHMOCTAMH®

.Ii —_ E. ! = :
Q=AT 5 d; AT =T, - Ty =3—15—=15 (roaa);

__ = 73987000
AQ=1,5 e -235 = 362229 wen.-an.,

rae 7200 — rogonas BHpaloTKa Ha ogHoro paborawuero no sra-

AOHHOMY BAPHAHTY (N0 Zanuby [aassosctpos YCCP), MUCTHTHY-

THHTchﬂHTCJIhHDH Oprafnuaau e,
Orla 3SKOHOMHMA OT COKPALLCHHA TpVIoeM
In.7p.=0,6-362 229,0=217 337.4 pyao. R R
EH{JIIPHHFI: HAKAAANKX PACXOI08, 3aBHCHIWLA
CTOAHHOH MACTH, BLIPaMaeTes propmy.oi.

Dy, = Hg(a < 11) . Hy—__Ck-06

| (I+m(+k
rae C—cMeTHas cTomMmocTh CTPOHTEA :

BHO-MOHTaMNBIX. palor no

3TaA0NY;
— JI:'EEH?;E ;Laﬁr;,g:nuux Pacxonos (a4a Typrsmencrof CCP
] KdHaJaa 3TO0T  HO '
i eba) . PMATHE COCTapaseT
0 = PAIMED. YCAOBHO-NMOCTOAHHOR  yaeT
s H HaXAalHLWX pac-

n=10,06 — pasmep naanopux HakonAeHul (no Hopmawm 6% );

T, u Tz — npoaoam;
o 1TEA hHDEIh. {:TP‘DHTE-F' BCTRE o
BAPHAHTAM. CONOCTABARCMElM

73957-0,166.0,6
(1+0.06) (110,65 >0 42:8 THe. pyo.

Toraa 3 KOHOMHA YCa0
. AOBHO-MOCTOAHHLIX
CTaBHUT: Ll HAaKTajlHwX pacxopon Cco-

M. Y. v =
H. Y 5942,5(1 3,n)"29ﬂ‘4 Te. pys.

O0mas sKOHOMHA Hakiagnmx
pacxodaoe 3g =
* Oty =0+217,34+2971,4=3188 74 Thic, pyo. 3n.an,

IKOHOMHA CTPOHTEBHO 1
4,04 +3.|9=?.53 Man, p:.ﬁiﬂpm““sﬂu“ pasna: 3 = 3np.+ Iy, =

JxoHoMAYecknt sddert ot yay
HLX NMPOH3BOACTBEHHEIX (OHAOB M
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Hy w=

+ 3n.Tp. +

HIeHHsa HCMOABIOBAHHA OCHOB-
00OpPOTHHX  cpeacts, obveaos-

OdHOIO  paloTalowero o

~AeHb. CHHKEHHE TPYA0eMKO-
TPOH3BOACTBA PaboT Bupa- |

X OT HX yCJOOBHO-MO-

qeHHEA COKpaAuENHeM NPOAOAHTENLHOCTH CTPOHTENLCTBA, Bbipa-
waeTed zaBHcHMocTLo: 3, = en. K, (T,—Tz3).

Ha cragus npeasapuTe]nlBlXx PacueToB  MOMHO NPHHATH
K=050C, rae C— cMeTHas CTOMMOCTh CTPOHTEALHO-MOHTaMHLIX

aGot. [Tpu atom Ky=0,5-73 987 =236993,5 Tuic. py6.;

. =0,12-36993,5(3—3,15) =6658,83 Tuc. pyo.

SxonoMudeckdfl sddexrT, AOCTHraeMbli 32 CUET COKpallcHHA
offbeMa HesaBeplUeHHBIX KamMHTAALHIX BJACGKEHH, paBen:

k. == En (Ku Tn — K Tep).
Beawunnw Kn uw K onpereasiotca no 3apHCHMOCTH
Rt Kot . K0 o Yyenennwe swauenws Kn u K¢ onpene-

o 1
JAAKT MO JaHNBM Tabanun 29, Tatauye 29
Pacnpepeaeane ocVilles ThAREMBIX

30 465+ 100 1% HANMTAAOB 0KEHNA no rofamM

]‘:,H"'* =—--=49?fn;

3+ 1 4 CTPONTEALCTRE
70 + 100 170 taccitia Fon cTpouTeILCTRE
o= L3+ 1 T BB STPOREENCINE nr.-wlu""i wropod | Tpeven

Oreoaa: Kn =0,49-92 107=
45132,43 Toic. pyb.;

35

Mexannvecsnft| 30
BapunHoi 70

B

K =0,68-92 107 = 62632,76 Twic. pyo.

DronoMHueckil adpdext oT coxpaileHHa o0beMa Hesapepulen-
HElX  KaNHTAJOBAOMEHHA Heunenserca: 3Ix=0,12(4513243-3 —
—62632,76- 1,0) =4973,78 Tuic. pyl.

DxoHoMuuecknit addexT B peayapTiTe AVSIIEre HCNOMBIOBAHNA
NPOM3BOACTBEHNLX (ONAOB H cOKpamenus 00beMa Helapeplled-
HWX KANUTAAOBAOMeNHd B cyMMe aocturier 1163281 rme. pyb.,
wan 11,6 man. pyd. 370 HAPOAHOXO3AACTECHHAA IKOHOMMHA, noay-
qaeMas 34 CYUET COKPALIEHHS NPOLOMHTEABHOCTH CTPOHTCABCTBA
KaHaJa ¢ Tpex 10 noayropa Jer. BuicsofoXadeMmble cpelcTRa MO-
ryT OLITL HCOOAL3OBAHW B J0G0R APYrof OTPacAl HAPOAHOrO Xo-
safteTsa.

Bpo1 xaHada B QeHcTBHe da nOATOPA FOJA paHblue NPOCKTHOrO
CpoKa {rﬁ],-'c.lu}[:HT BOIMOMHOCTH II-U.-'I}"I'EEIFIH JOMONHHTCALHOMD 0515'
eMa ceabcKOXO3AfcTECHNOR npoayxuui. llo NpoekTHRM JanHEM,
peaaH3aumA TOBApoR npoMuluiedsofl mepepaloTkH 3TOR MpOAYK-
uni obecneMHT WHCTHWA roaosoft A0X0d TrocyaaperTBa B CyMMe
284 man. pyo.

HecMOTPA Ha BBOJ KAHANA B 3XCOAYATAUKIO paHbIlle NPOCKTHOTO
CcpoKa Ha MOATOPA roja, skoHOMAUecKnA sddexr or peaanzanuy
AOMOMHHTEALHOH NPOIYKUHHM VYVYHTWBACTCA TOABKO 33 OJAMH Trof,
NOTOMY 4TO OKOHY@HHe CTPOHTEALCTEBA H BEOIL B NefcTBHe KaHana
MOryT MPOH3OATH JeTOM, TO eCTh YHe [ocae OKOHVaHHA paboT no-
Cesa M NOCaAKH.
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O6wnA sxoHoMHueckul 3d ]
) PPEKT OT BHEADEHHS BIPHIBHON Texs
HOJIOTHH paBeH: 3 = 3¢6.+ Dux.— En.Ka. #a - %
. BHEIEHK' <. AH 3 3np,+ SH. E
rae K.:I..—.ll:lrtt:r:iﬂlirr:ﬂbr.rhm RAMHTAT0BIONCHHA {B AdAaHHOM '
o :rze KAOHTANOBACKEHUA NPH B3PLIBHOM chocobe):
+— HOPMaTHBUBI - KOSDDULHEHT IKOHOMHYECKO]] CKTH B
. 3 '::KT =
; HOCTH, papami 0,12, e '
AMUTANLILC BAOKEHHS NPH TeXHOA :

OrHH BIPHIBA
CA H3 CARAYIOLNY 3aTParT: bt
I. Ha coopymennn cxaanos BB MPHCTAHUHOHHEX H Henocpels
‘.:,,TB-EHHG y Kaid1a us pacuera 100 kr BB #a | u gaunm  B3puipaed
é:.?ﬂ BueMxn. [lpu Taxom yaeasnom pacxone wa 1 ku KaHajla Tpe
: yerca 100 1, a na peio aamny kanana, paeuyw 250 kM,— 25 thic. T,
Ipi ycaosni pacxona BB 100 v 8 aeus u ¢ yyerom HeoGxouMora.
?c_z,:m.,mlﬂm afaca nmorpebyerca  coopymenne OPHETAHITHON HOF G,
KAa1a eMkocthio 700 1. 3aTpaTh HA CTPOHTENBCTBO CKA43a TAKOR
enqmu.ru cocrasar 50 Twc. py6. Kpome Ttoro, mg CTPOHTEABCTRE
TPEX BpeMeHHHx cknanos BB emkoctso no 120 T xamawi noTpe.
Oyerca cute 100—I105 Thc, pyo. :
ATPATH HA TeXHHKY AJA NPOXOIKH 3APAAHLIX  TpaHUled
ONPElensioT B 3aBHCHMOCTH OT BHAOB M KOJHYCCTBA MAWHH: SKeKA-
::Eu;]: u:ﬁapa"rggaﬂgnigﬁa (1-7715) =7715 py6., skckasaTopu-1par-
T = . ) =3200 py6. u OGyabaos i
o s ' vlly, Cirbi ' o
{EIEE',‘DEM = 5030 pyo. ! k AL 3
TouMocTs 12 asromamun KpA3  rpyasonox '.
2 : OABEMH ;
8950 pyd P Py octeio 10 1
Obwme RAMNTANOBNOMENHA € YUETOM 3ATPAT HA  COOPYHKEHHE
CKaa308 BB cocrasar 136 Tme, P¥0., a ¢ yueroM HeoOXOZHMOCTH
E;Eepuia Hd HeyuTellHoe B pacyere o00pyioBaHNe (50% ) — 200 Thic, |
et ]
lorga ofuinl sKoHOMHYeCKHd sppext oOT BHeapeHua B cTpo-
}_{:%.'m:_:ug buangnma E&a WBIIOH TeXHONOTHN  COCTABHT: 3 = 3np.+
H+ O + Ik—EnKa = 4.04+3,19+ 345466644974 28 4 |
: . ; ; ! A7 428418
—0,12:02 = 50,70 wan. pyo. T
PeayabTaTh nposeiessmx pacueros NOKa3aaH, 9T0 BHEAPCHHE
BEPEIBHEX TEXNONOPHA XAPAKTEPHUSYETCA BHICOKHM SKOHOMUTECKUM |
IPPCKTOM, JOCTHTAEMEIM KaK Ha CTAAHH CTPOHTEALCTBA, TAK H Ha |
CTAaJHH SKCOAYATAUNRN KanaJja, |
UEIBI0 CPABHNTEABNOTO SKOHOMHUECKOro anaasa Khnescxum
oraenenies Huctwiyta reovexumueckoli wmexammmn AH YCCR
COSMECTHO © HHCTHTYTOM TyPHMENTHMPOBOAX0OZ COCTARAEHE! TexHO- |
AOTHYECKHC KapTH Wa NPOXOAKY yuacTka KapawyMckoro xanana |
1AMHOA 100 M MeXauwdeckWM W B3PBBHBIM cnocoGamiu. Texnonorme |
NECKHE KAPTH COCTABJCHH 1A TPeX BapHaHTOD:
1) MPOXOAKY KaHaja BeAVT BAPWEBHMM CHOCOBOM c nocaenylo-
el nopaGoTKod paspuxaennoro H O0PaTHO YMasulero rpynta wa-
WHHAMH (3IKCKABATOPOM M GyablosepoM)  ams AOJIYNEHHA  Opo- |
$UABHOTO CRYCHHA KaHana; i
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Taldauya 30

Texnolormqeckan Kapra M | NpoXoAKA KAHAAA BIPLIBHLIM cROCOGOM

¢ mopaboTHOM PAIPHXAEHHOFD TPYHTA MEXAHHMECKHM CNocobom
ofuem Kanana 22000 »3, 8 Tom wucne nipeonofi Bemin 135
aouM pexaenna 9000 m?, pawna 100 m)

PG AL
0 m?

Ewra pabor

L THES Tedd s T

r Bapnaata,

Py,

A CXH-

Fammsma  wse-
|{}mqni CTONA,,
LY

Karerapna
PCimy
CrousncTn

rpyETa
M2 NCCL

BE CAH-
LY

| oemmn, pyih

& | K-no caum,

1

o
-

o

28

25
10

b

Pazpaboika .'Lanp!-lﬂ.-l
fofi . TpANmIeR IHCKA-
BaTopoM-gparaafuou
eMROCTEI  womms 0.5 u
B OTHAA

Mpuobpereiine, no-
FPYAKa R MepeRnika
BB Ha PACCTORHHC MO
30 gu:

8] mepBELH  OApH-
AHT = BIDLAATIHE W=
JanHToM (Icaney —
L amuoiirr 0
WB—I10%. CB — 10%
or  crovaocer BB
pacxon BB—21 grfu?)

B] aropol  BapH-
ANT — BIpWEANAE 3P
HOFPaNy/AHTOM {pac-
xon BB — 2 urfmd,
CR—5% oOr croMmo-
cth BB}

Yrnapxa aapaaa,
GOCBHKOB W BIPLIBG
HHC:

&) HrIAHHTOM

6)  3epHOrpanyaR-
TOM

3acufiKa CPYRTa ©
TPaNIIen Gy b0
pos (a0 10 u)

PazpafoTxa paspuix-
ACHHOre  TPYHTa M3

BAPLIBHELX OTRAINE
SHEKABATOROM- 2 par-
AafuHom CMEOCTHIN

4505, 6) 0,1

Sy
=
- =
L i
=z R =1
32

0,118] 0,7

koBmwa 0,5 M 8 oTEan

0,390 4,6

1.8 49,9

1,8 |4

e |
&

_—
==

8,5 |187.0
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PaspaGotea rpymra,
PA3DYIICHHONO H3  Jo-
Ha xamana (zopabor-
Kd MO CEYCHMID 3KCHa-
DATOPOM-aparaaiinog

euxoerbio xonwa 0.5m) [ 1 (100 w3l 88 |14,4[1267,20,390(34,3 8.5 | 745,08

PaspaGotka wm me-
peMemenie  sKckasa-
TOPHEX OTBANOB Gy.p-

noaepos 1o 20 u 1 (100 w3 110 | 4,77] 524, 7(0.120] 20,9 2,04 224 4

AfR PIDWBIHAA Hr-

HAHATOM —| = — | — M936.5 — |73.0] — 1252 ﬂ:

AJA  BIPHBANNA IEP-

HOTPRITVAHTOM — | = — | — |6978. 3 — |T2.5] — 1267 .58

Jatpara ma 1000 w?
npoduasnere ofinema:

NG  nepeoMy  Baph-

anTy - — = | — 244 — [2.13] — 57.9
no BTOPOMY  Bapu-
anry —_ - — | — 3111 — |2.713] — 57 .6

2) To Xe BIPMBHEIM cnocoBou Ges gopaboTkn MamwHnamy {aan

CAYHAEB, KOTMa BIPHEBHON cnocob obecneYyHBaeT NPOdHUILHOE ceyp-

HHe KaHaaa);

3) npoxonky kamaga BEAYT MEXAHHMECKHM crnocoliomM,
B npusencuumx texnodormvecknx kaprax (raGa. 30—32) npu

MEXaHHMeCKOM cnocole MPOXOAKM KaHAMA oCHOBHaR 3eMJepoiinas

TeXHHKA NpejlcTaBieHa FKCRABATOpOM-AparaafinoM (o6beM koBIa

0.5 %®) u Gyasaosepow, HCNONBIYEMBIM 108 pa3paboTKi Joxa Ka-
Haaa, NepeMeulenna FPYHTa H DAaNHPOBKH OTBaja, JaTtpaTh ma- |
GUIHHO-CMEH Ha NpopuibHeli ofseM (22 T, M%) cocrapasior

148,6 py0., a sapafoTHas nyata — 2358 py0.

PH B3pWBNOM cnocofe Npokaaikn Kawana (Ges AopaGoTkn)

APHMEHARTCA Ta JHe TEXHUKA, UTO H NPH MeXaHHYECKOM cnocobe (ee

HCMOIB3YIOT 1.TA NPOXOAKH M 3ATEM 3ACHOKH BIpLBNON Tpanuen).

Ho satpatel mammno-cuey spock PaBie TOaILKO 25,9 (To ccTh mouth
B 6 pas Menplme, yewm NpH MexannyeckoM cnocobe), a zapafoTnas
Jgiﬁar}a — 444,6 py6. (mpotus 2358 py6. MPH MeXaHHYECKOM cno-
e).
Ilpn BspuiBHOM cnocoGe mMpoxoaxn kanana ¢ Jaopaborkofi ero
CEICHMA 3CMICPORHON TEXHHKOR HCNOABIYIOTER Te e MEXaHH3IMBL
(3KCKaBaTop-aparaaiu, GyaBaosep), HO 3aTpaTH MaNlHHO-cMEH

134

Tabauga 31

Texnoaorndeckan Kapra M 2 nNpoX0oAKH YYACTEA HEHANA BAPLIEHEIM cnocofou
Ges popalorkn (npodmaensii obvem kamana 19 000 w?, ganma 100 m)

o ii . Zatparu
g a5l e i
Brau pador E- s £ E E»; Tl g =
E - . £ 1 = T
BE| BB |2 |2E| B £ . 3 _’.E% = 21
22| 22 |= |53 8% |22 |gR|es| sk
PazpafioTka  aapaanof
TPHaHWCH IHC HaBATOOM -
_x:lpamnﬁlmu D[ 100 w2 8 |23,7] 189.6 0,63 | 5.081,4 | 11,2

Mprodperenne, norpya
ka H nepesozea BB ua
paccToflHe A0 30 KM

a) mepewft BapHanT —
BIPWBAHEE  [(HPAAHHT @ —
0%, ausount § HE—
10%. CB — 10% ot cro-
nsocth BB, pacxon BB—
&1 Krjw?) 1 T [39,9/92,0|3670,800,1 |4.001,8 | 71,8

6) mropod mapmany —
BIPHBAHHE :s%:lmpahy.lm-

o [(CB—5 OT C©ToH-
st BB, pacxon BB —
2 xrfu®) —— I v |38,00174,0| 6925,20.1 3, 81,8 | 68,4

¥inagka aapana, Goe-
BEKODN H BIpLIBAHEE

a) HriauweToM - 1 v (39,9 2,6 | 103,70,02 | 0,81.6| 63,4
G} sepuorpanyINTOM — | I r [38,0[ 26| 98.8[0,02|0.81.6|62%
Jacunka rpyATa B 33

PAAHYI0 TPANMICH 1 1100 w3 6 2,96 18,0[0,118] 0,.7]1.26] 7.0

Mepemenienre  paspux-
JIBHHOMD  PPYHATE  BIpeB-
HHX oTBaqaon or Opoesn
KEaHana FRCHABATOPOM-
ApArdafiHoM ¢ KOBUIOM
uioETiD 05 | [100 u: (28,54 14,4| 408,0/0,300(11.1}8.5 1232, 3

To e, GYALACILPOM ©
nepestetienHest FP¥HTA

a0 10 I | 100 w328, 52,9 85,010,118 :!.312.0-1 38,1

Betro mo neppoMy  ma- !

PHARTY 475,1| — [25,9] — |444,5
no BTOpOMY BapRAHTY 7.6 — 24,8 — l441,0

Jarpate  wma 1000 w?
npodiaLore ofinema

N0 NepEOMY BApPHAHTY 234,01 — 1.3 — | 23,4
0 BTOPOMY BAPHAHTY 06,5 — (1,31 — | 23,2
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Tafdauya JO8
CpapuMTEaLHAS TEXHOAOTHUSCKAR Kapra M 3 DPOXOOKH KAHLND MEXAHWUSCCKHM

cmocolost (npodimasumii ofsem kanaaa 22 000 w?, aauwa 100 M)

= . —
Ty '
= | SATpATH |
= ZPOART .
= %5 . | ?,g MEUIHHG-SMel | SeprasTE, PR
Buaw pador -3 - - B e '
EE E £ E.—f - IIIT.| lq»:ll o |a .
= = 3 ] | E & el | el g | A :Hl:lﬁ':ut! A
=l o 5 |wuy | | =y |

Paspabotka J0a xa-
H-IIJ_'|B SECKABA TO[OM-1par-
.»mm-:ma ¢ KOBIIOM eMKO- i th
eThio U0 w B oTean ROOO | 23,7 = ;

PazpaGotka noma Ka- 189 | 0,68 | 30,414.0 | 1120
Hana GyapiozepoMm c me-
PEMCIICHHEM CPYHATE 40

80 u p orsan I 114000 14,76 2066 0,583 | s2.8 7.37| 1082 :

Paapafotea Gyanaoae-
PO H  NepeMellenHe
FPYHT3 H3 SKCKaBATOPHO-
ro orsala B oTBaA ¢ ne-

peMellenned o 50 u I | 9500 [10,16] 970 o118 | 11,2 1 .96] 1200

Paapywenue OTRAAI
OyILI0IEPOM  © nepeMe-
weHnes rpynta o 10 sl [ | 4200 | 2.96| 124 0,118

Hroro .ZI}:}I].fIlD

To ®e, ¢ nporEBooca-

?33,41:““': MEPONPHATHAMY

2408

Satpary Wa 1000 W2 i R = 3
npodHABHOrD ofheMa 22,8 — | 6,73| 107.0

31eck Boapactawot ¢ 25,9 a0 73, To ecth npuMepHo B 3 pasa, H Ha-
CTOABKG Xe YBENHUHBACTCA sapnaata (c 444,6 py6. no 1227 py6.).

OaHaKe NpOTHE MeXaHHYECKOro cNocofa 3TH 3aTDATH mouT
HB2pa-
3a menpwe (73,0 nporue 148,6 u 1272 nporus EB%B}. ;

B rabanue 33 npuserenw nokasarean cefiectonmoctn | w® B

HHMAEMOro rpyHTa NPH MEXAHHUECKOM H BIPHBHOM Clocobayx.

CebecTouMocTs BeieMid 1 M? rpynta IpH  MeXaHWIecKoM H
BSPWMBHOM cnocobax nouts oannakosa (0,23—0.24 pyG.). [Mopw-
IAETCA Olla npH PIPLIBHOM cnocobe B Cayuae npUMeHEHHS HriaHH-
Ta (B Bapuamte ¢ nopaborkoit 0,41 py6., s BapuanTe Ges nopaGor-

kn 0,32 py6.).

OnHako OCcHOBHOE MPEHMYWECTBO BAPWBHOrD CHOCODA 3aKgl0-
TAETCA B MAJLIX 33TPATaX TEXHHKH M, TakuM o0pazoM, B sKoHOMHN

Ha OCHOBHBLIX NPOH3IBOACTBCHHBIY (DOHAAX H KANHTANOBAOKEHHAX.

Pacyer norpeduocti semaepoiinofi Texnukn wa MHOHEDHOM yda-

ctie (Feok-Tene—Kazauamux) Kapakymckoro xanaaa, rie, co-
rA3CHO MPOEKTY HHCTHTYTZ TYpPKMENrHNpoOBOAXOS, MOANEHHT yaa-
AeHnio Godee 30 Man. M? rpynTa, MOKAasad, 4TO OAMHX SKCKARATO-

poe (aparaafinos 3I14-40 npu asyxcmensolt paGore) notpebyer-

136

Tabaunya 33
CefiecTonmMocT | M* rpynTa NpH MEXAHAVECKOM H DIPWMBHOM cnocobax

o 2004 [ BGDC S
6

Iipasbataniin . Cole TOMMOETD,

Cpocol GpoxOEKA mh'l:i:t;?;.gﬁil E’ﬂﬂi‘l w&_‘ 1 u":;qcfun.
MexaHnqccriHi ¢ 2.0 o006, 4 0,23

ApWBIOR ¢ RopaloTEod:

H?I:Iilrian Hmunp 19.0 4775, 1 0,24
¢ SCPHOTPANYIAHTOM 19,0 T4.6 0,41
Bapwsnofl Ges a0padoTrm: . _
rfumamrruu : 22.0 4936, 5 0,23
€ SCPIOTPAHYARTOM 22,0 6u78,3 0,32

ca 18 wryk, kpoMe Apyrofi BcnoMoraTeabHofi 3eMaepollHOR H
TpaHcnopTHO TexHWKH. Jas B3apwexoro e cnocoGa Gyaer AocTa-
TOUHO ABYX HeGOALIIHX 3KckasBatopos (3-302) ¢ eMKOCTBIO KOBIUA

smenee 1 M2

BONPOCH KOMMNJEKCHOR MEXAHH3ALLHH
TEXHOJOIHYECKHX MPOUECCOB
CTPOHTEJILCTBA KAHAJIOB B3PbIBOM

OauuM H3 pazuex GAaKTOPoBd, BAHAKIINX HA TeXHHKO-IKOHOMH-
YeCKHE MNOKAZATEAH CTPOHTEALCTEA KAHANOE B3IPHBOM, ABIACTCH
BOMPOC KOMAJEKCHOH MeXaHH3AUWH B3PHBHHX TeXHONOTHHA,

BrcOKHe TEXHHKO-3KOHOMHYCCKHe MOKazaTead H PAL APYIHX
NPeHMYIUCCTE HCNOAL3OBAHHA HIIAHHTA A4 BEACHHA 3EMAAHLIX
paGoT ofycaasaneant 1eobXOAHMOCTE NEPBOCTENCHHOTO pelICHHN
BONPOCOB MCXAHH3IAUHH BIPLIBHLIX TEeXHOAOrHA, OCHOBAHHEIX HA
NpHMeHeNHH YKA3aHHOTD B3pHBYATONO BellecTsa,

Kak ropopuiaoch panee, B3pHBYaTHe csoficTBa Hraanura s Hoab-
moft cTeMeHH 3aBHCHT OT KOJAHYECTBA MKHIAKOTO KOMOOHEHTa (AM-
3eALHOMO TONJAHEA) B CMECH.

MaxcHMaabHOR YIcALHOR NOTEHUHANBHOH JSHEPrHH  HIAAHHTA
MOMHO AOCTHYR 33 cueT ONTHMAABHOrO COJEpKaHHA IH3eILHOTO
ronausa (55%), a onTuMaasHON NAOTHOCTH — 3@ CHET NJACTHOCTH
YNaKOBKH rpanya.

KoanueoTBCHITON CCI-,EI.EFIH{HIIFIE OH3eNBHOMD TOMNAHMBA BAMAST TAK-
e Ha Cﬂﬂpﬂﬂ"lb JEeTOHAUHH. Braa-Ammone YCTAHOBNI FAaBHCHMOCTD
CKOPOCTH [A€TOHAUMH OT COAePMMAHHA AH3EALHOTO TONAHBA AR
pasMuHEX COPTOB aMMuaunod ceantpu (pnc. 453). HanGoaeuef
CKOpOCTBIO AeToHaumn ofaajaior cMecH ¢ Gonee MAOTHOR Menko-
JePUHCTON FPANYANPOBAHHON ceaptpoit. [TaotHocTs cocTasa uraa-
uuta (94.5% AC +55% IT) B cpeasem pasia 0,8—0,9 rfem?,
npuyeM AaBaenHe B3puBa coctapaser 22 t/om®, Tak kax aMMuay-

137



Has  cennrpa BeChMa
THrpOCKonkYng § JAerko
PACTBOprercy 5 Bojie,
CBOHCTBE  gp B 3Hayp-
C€pe  sapmcar
OT  KoMHyeetns BJIarH,
COqepmamefics B cMe-
CH rpynra (pHe. 46),
o YBCIHYEH ey pygy.
\‘ ' HOCTH (Gouep %) pes-

KO cHMXaercq CHOpOCTS
ACTOHALUNN, 5 Clenosa-
TCIBHO, N fapgenye ra-
30B, pasBHBacmop B3phl-

] L
\\"I

.2
)
i
:

—l

|

£ |

Craeocme Jemavagey & ~Oer,
\*
F

-’Jsésamf:

rorcvers & o BOM. [Ipy COACpHanmuy

Cenrarce g 80IH Comee 9% cyacy

P 45. Masenenye CROPOCTH Aetomanuy He  tetonupyior. [Tpn
WTARHTS  OT  conepycais An3eabAorg BIDBIBanny BAaRNOH

I — xng rjlaﬂr.lhp;?ﬁ'l;ﬁaﬁm;m; ¥~ amn HMM"HL‘-HD > EE"'IHTFEHIME
KeMXONON ceanrpiy CMOCH  yacry FHepruy

Bipmina, Pacxoayemor

s5a0 ] M8 NOAAepHaHMe gerg-

: | e HALKHK, HaeT g HCnape-
ﬁ_ nzes / | HHE  Bogw, HaXoasmue -
; | ,1',_,,; CR B CMecH, i ponpge.
§. i ) 3 He Temneparypy obpa-
) 1, € aviomeroes naps  pg
£ W TeMiepatypy BapLisa.
g 2 0 ME BPeMa ¢ nopy-
a 5 UIeHHeM Baary YBEAHYR-

a0 ' BaETCA maoTHocTs |32,
-Jh?ﬂé Onanako wenpsg Gee-

e T ———p e npefedsuo YBeauunsary

NA0THOC TR _'l.’K-HEIHJ-thJ."l
BIPLBEYaTRIY CMeced, tag

(Kpuman | H DAoTioer, RapE M ama (Kpn ek PE3yAbtare i
1 f " HA A H- . ' :
Bam 2} gy CONCPH AN SHATH B cumpey KaACTea yyx SYBCTHHTe R
MIPRAYATARG BELIGCTRS HOCTE, D:TT]IH-F]...’I’]:F!-EH

UA0THOCTE cMecH prpga.
FINTA, o nanHum Kyka, cocrasnger LI5 rfems Ofiecneuenye gp.

THMaNbHOrD CONEPHaN N AHICABHOrO Tomy g H  ONTHMaAngof
WIOTHOCTH 3apsna BR B MeXaMHzIupoRansyy TEXHONOFHAX Heoyg.
AHMO OcymiectenTy 34 CHET Mexaumyecxorg CMELIENHn Komnoper.
To8 BB g NPHRYAHTeABR O nogayy H30IHpoBankore 3apana BB
TPaHeso.

Hexonm wa sruy TMOKEHNA, apTopawy Ouaa  paspasorany
K{:I.‘-II'.I.HEHEHG-HEHEHHEHPGHHIIHEH TEXHOAOrHA (pyc. 47), BRALuAID.
Maq caeaymomye UCHOBHEE onepaiyy:
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duuwwﬂ,ﬂj
Pre. 46, SARHCHMOCTY, CKOPOCTH  zetopansy
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! I— II‘.'H.HI:I-JI HH;: BT ELANTRB: § — MEEmEHR .HIII"I:“H":IH: [ =i 1“TFH"_
. CTapkR I‘H.'llllllﬂll MOXAHIEIN, § — MOSOTEOBAS iy Uﬁl‘l KN §F — Hik
I jeE] ¥ .

; TopEifl saTROp; 5"_— a49-
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HiX |||I!'I“ ."- b i 12 = [RRH T R R TR TSI
; I i i ]a] BEB: 1T 'ﬂ:. AE-LOAC P T L]
AIEHERH - | A ¥

1 P 4 = L LR " [
rHA.E dMM -E'-I CETHATR

opT : O asu 0 HTpW co ceJaga BB K
¢ g TEHIIEH I:i:-l HpOBaHHe amMHAYNOA cea TP CO C
. 1P

HHRYX 3apA10B,
3AKAAAKH JHHE
XAHHIHPOBAHHOM KaTeropim,
FCTEHDSH; igﬂurtrpamimﬂ B rpyntax (cyramnxn [V p

. LITpH

Guuoli o1 3 10 8 M.
paanng 10 2.6 M) ray Ir1aHHT.
F-’f}’ﬁml'-? "pgf:;fmnc BIPHBMATOrO BEUICCTEA :-::li:::‘ﬂl ::apﬂ:a BE
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AyGuny, MACTHUHY I
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EI 35‘

wHx GoesHicos,
: BaHHOH yEaan UHYpa ©
: ii e H:::: l]I}EUE KOro E{{ BEIEHHA ACTOMHDYIOWIEro WHYP
3. Aprom

HOCTE FPYHTA. L s
Tpﬂstﬂ;u “?-l;tcll-:ﬂtiegcxmii 3aﬁgiiml JAA0KENNONO B TPaHLIES p
. Aston

blBE8 0 MapK-
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C uenbw MexauuzaupHn TPYLOEMKHX ONepauyui NnorpysoyHo-pas-
rpysouHelx pabor, a Taxme obecneueHHs HeoOXOAHMBIX pPasMepos
rpaHya aMMuauHofl CceanTp (AHKBHIAUKE CIeMABIHXCA KYCKOR)
IJ.E."I'E'Cﬂﬂﬁ-FBEFlﬂ HEMOMBIOBEAHNE HA CHRIALAXN BB }’ETEHﬁBHH AJTH M-
TOTOBKH aMMHauHoRt ceantpu (puc. 47).

Memgn ¢ amMuauHofi ceauTpoil KoHBelepoM no1aloT OT MecTa
XpanenHa K pacTapHBAaloUieMy MeXaHuiMy, Ha KOTOpOM Kasiuh
MEIIOK CEJAHTPW BCMAPHIBASTCHA, TAPa NOAACTSA B CTOPOHY, 4 CEJAHT-
pa B ApobHAKY, OTKY.1a Mo Kodsefiepy nocrynaer s OyHkep, cHab-
MenNbH CeKTOPHBM 3aTBOpoM. MeXawnsMu, BXOIfiliHe B COCTAB
YCTAHOBKR, MOryr OuTh pasiHuHLX THOOB, cepHiiHO BLHNyCcKaeMble
MPOMBIUITEHAOCTRIO, H BWUOHPAOTCH B 3ABHCHMOCTH 0T HeoOBXOAN-
MOA MPOH3BOAHTEALHOCTH YCTAHOBKH.

B ceaan ¢ rem, uro 3akaanky sapanos BB, tuna wraannt, me-
HERCI,E,HHE BEeCTH B [_'1331-[111:1: HIHMATHYECKHX VCIOBHAX {'B: TOM dHEne
¥ B IHMHEE BpeMa NpH rayGHHe NpoMepIania NOBepXHOCTIOrD CAORA
rPYHTa Ao 2.0 M), U YYHTHIBAA, YTO B HACTORLICE BPEMA HET TpaH-
meegonatencd, cnocobunx paapaborath Tpanulen rayGunefi do
8 M, B MepaaAuX rpyHTax (¢ raybunoi nposepaanns 10 2,5 M) uene-
coobpasing 3aKNaAKy 3apAL0OB BECTH KOMMASKTOM Maluy, cnocod-
HEX pazpafaTepaTe MEp3NwWA IPYHT, a 3ateM pazpabathisatt Tpan-
[ do [‘,'[}fﬁHIIH 8 M H 2aKNAIBBATE B HeEe 3apii.

C 37Tofi uedbl0 B KOMIJCKT Malliy 348 YKAaAkd 3apaaos BB
I-:l'_'l-.‘l.'ll'l.’ll'_"}LEHD-HE]{EIr}iﬂ-!ipﬂﬂﬂ]]liﬂ-ﬁ TEXHOJAOIHH CTPOHTENRCTEd KanHa-
JOB MOMKKHO BRAYMHTE CePHINBE POTOpILIA TpaHUeRHBIA 3KCKaBa-
Top 3TP-253 (puc. 48), cuumanomuii Mepsanii rpyur 20 2,5 M,

Pue. 48. KoMnseRT Matmpn 008 VEJaniks zapAaa BB:

] = poropanil Tpammelnish skckamarop ITP-253, ¥ — yoramenxa A5R sexamnanponammcd
= YHEAAANY Awpedssx 3apRion BE

YCTAHOBRKY AR MeXaHUIHPOBANHON YRJIAAKH JHHCANHX 33pAaiob
BB ( puc. 48), koropas cnocofmHa pazpadarwBaTe TPaHIICK N0
8 M rayGuuofi n rpydrax 1V KarteropHy CcHOXKHOCTH paspaloTKH,
NPHrOTABAHBATE BIPHEBUATOE BEUIECTBO THNA HIJAHHT, YKIAALBAaTh
ero B l‘p.'-:lHIllf."lﬂ., .':I:HI'!'DPEI';IHEH'I'[; B EaTE(:TH‘IH}’:Iﬂ NAgHKY Bapﬂﬂ, }"]-.’..i'l..‘!-
ALBaTh HNHUHHpYRoUHe DOCBHKH, BHBOAHTEL JACTOHHPYIOULHH WHYP
¢ TPaHIEH Ha NOBEPXHOCTL FPYHMTA H ARTOMATHYECKH 3a0HBaTh

TPaHUIE) FPYHTOM.

140k

I. - -
iy ey 52

KOMOAGKT MalHH KOMOJIEKCHO-MeXaHH3HPOBANNON TeXHOJOrHH
BF{.-'lIG"IaET.'

1. INuonepnmii Tpanmefinnit sxkexasatop ITP-253, cauMamomui
Mepaanil caol rpyuta rayGuuoit 1o 2,5 m.

2, YeTaHOBKY 1048 MeXaHHsHPOBANHON YEAAAKH ANACHHMX 3a-
paioe BB, caymamyw a7a oTpuBanis Tpanwen 1o 8 M rayduioi,
HEIPEPLIBHOTG APHrOTORJEHHA H 32KAAAKM HrAAHHTA, YKJIaAKH
HHHUHHPYIOWHX (OEBHKOB, ABTOMAaTHUECKOTO NpOABHMenus Godun
¢ OCTOHHPYIOWNHM WIHYPOM H 104 3a00HKH TpaHWeN,

3. Mawuny nocTaBOMNYIO, NOABOALLYI0 AMMHAUNYIO CCAHTPY.

4. BenoMoratensoe ofopyiosanne: 0Oyibiozep, TONJHBO3IA-
MpaBITHE.

Pac. 49. Poropuwift Tpanmefinufl skckapatop 3TP-253

Potopiwfi Tpanwmefinufi skckasatop 3ITP-253
{puc. 49) nMeer CALAVIOIYIO XAPAKTEPHCTHRY:

Illupura paspabareipacMoil TpaHwex, M 1.8—2,1
[aybuHa Tpanwen no any, M no 2.5
Cropocte paGovero Xona, M/vac. (Geccrynen-

HATOrO) an 309

TpancmoprHas ckopocth, KMfuac, 3.5 u 54

Huaverp poropa, MM 4500
EMkocTh KoBIIa, A 250
CropocTh pesannud, M/cex, 1,74
MownoeTe 3MEKTPOABHIATENA, KBT. 125
MouHoeTe SAEKTPOABHTATCIA, KBT. Rl
Yaeashoe jlaBieitHe Ha rpynT, xkrjeq® 0.8
Macca, T a2

ObveMusifi ruaponpuson padouero X014 peryanpyercd Gecery-
MeHYyaTo.

IMpuson noabema paGouero opraa — TCHAPABAHYCCKHT, YA0B-
AcTBOpACT TpeboBanHAM palioTh B ycaosuax Cesepa,

YeTanHoBKaE AJA MEeXaHH3IHPOBAKWHOR YKJaI-
KH JAnHeldnux zapanos BB (pue. 50) cocTout W3 cHao-

BOro arperarta H MallHHE 08 MCXaHHIHpOBaHHOM YEAQ1KH 3apd-
na BB.

5 3axkaz 68 [41



rbebersemrry

Phe. 50. ¥cranoexka 008 MCXAHHIMPOBAHHOM VEA33KH JHHefiRux sapraon BB:

I — chAoBoll arperat; & — mawamn Aan MexansIsponannofd yxsaakua :apRas BB

CHaopofi arperar HMEST CASIYIOUYIO XAPAKTEPHCTHKY:
Basa Tpakrop I3T-250M
Tarosoe ycHaHE, T.C. 25
CHOpPOCTH ABHMKEHHA pacHeTHHe (Bnepen, Hazan)

Pabounii pexum:

a) Des yMelblOHTEAR Xoaa, KM/ wac, 23.125
6) c yMeHblUiHTe eM xoga, Mfuac, ao 70
TpaHenoptHufi pemuM, Ku/uac, 3..19
Baza tpaktopa, mu 4440
Koaea, mm 2450
llar ssena u WHPHHA ryCCHHUBL, MM 218; 690
Kanuepe, MM 430
YaensHoe pasaeHue Ha nouey, Krefom? 0,62
MagcuMasbian MOWHOCTL ABHTATEAS NpH

1500 of/mun., A, c. 310

3anac kpyrAuero Momenta, % He McHee 16

El'r..'l.E."ll':rHlllﬁ pacxod TONJHBAE Ha HOMHHAABHOM

pexaMe rfa. c. u. 165
Xod nopliga, MM
NeBLI pAa 180
nparuii paa 186,7
JHaMerp UHAHHIPA, MM 150
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PaGounfi obseM, A a8.88
Tonauso — auseasdoe, Mapox IJI, 13 u JA
Evgocth Oaka, a 670
Ilyckosoe ycrpoiicTeo SAEKTpPHUECKOE
CHAOBEIM FEHEPATOPOM —
OT BKKYMYJATOpHOM
5HTH‘F|'EH'. CHdaTEHM BO3-
_ﬂ_}"i"’.ﬂbﬂ oT IEIH.J'I,."I-DHE

I3T-250

Macca, Kr
[afapHTHbie pasMephbl, MM
AMHHA
IHpHHA
BERICOTA
¥ MeHbIIHTEIE X043
Ilepeaatounoe ancao, i

HonoARHTeAbBHER rCHEpaTop

T'EH'EPHTDD MOCTOAHHOMD TOKA, THI
Hanpasenue, B

HomusaneHelfi TOK, a

MoWHOCTL, KBT.

Usncao oboportos, ob./uuH,
[exepatop coeimHed ¢ paaoM otbopa
Hepes  AeKTPOMATHHTHYIO

2TM-1510-1 MPT¥-16-529-018—66.

sapana

Mawnruwa anasa
Ulnpuua oTpuBaeMoil TpaniicH, M
[Naybuta KonanHA, M

CayGuna 3anoxeHds 3apsajia, M
CHOpPOCTE KOMAHHA CYTAHHKORB

(xpenocte ao IV kateropmu BKA.), Mfuac.
Tun BB

Pacxon BB, krfum

Tan xonawilero opraHa

Xoa

2700

6236
3220
3180
MexanHuyecKHRA
87.2

i 101
230
653
150

1450

MOUIHOCTH TPaKTOpa
PpHELHOHRYID My(Ty —

MEXAHHAHPOBRAHHOHN YEKEJAAAKH
BB -uMeer ciaeiywwyio XapakTepHCTHKY:

L1
6
6
50—70

HEAANAT
150—400

Lenuoil KOoBLOBLIR
NUeBEMOKOAeCHBIH

Yaenwnoe zasnense, krc/om? 2

MoiHocTs NpHBOAA KOTAWINEro Oprafa, KBT. 125

Mawuna J0CTABOUHAN MMEST CACAVIOULYIO Xapakre-

PHCTHRY!

Tun CneuMamuna na Gaze
caMoceaaa KpA3-256b

IpyzonoabeMHOCTS, T 10

MowxocTs ABHraTeas, J. C. 180

Macca, kr 13470

Kyzor ceapHodl, cocTORWKA 13 2 GyHKepon

Paarpyska aHadparmon;

NHCBMATHYCCKAR

TonAHBO3ANPpaBWHEK HMeST CACAVIOWYH  XapakTe-
PHCTHRY:
Tun AT3-3, 8—130
Hlaccu xk 3HJI-130
MowHocTs ABHTATENA, A, C. 150
EMrocTh DHCTCPHEL, J 3800
Macca (cyxasn), kr 5126
5" 143



Byavanosep (214 naauupoBkn tpaccs) umeer CACAYIOULYD

XapaKTePHCTHKY:
Tun H-271
llpon3soanTenbHOCTE NPH MIaNHPOBKE

naouatedi B cpedHux yeaoeHax, rafuac, 0,37...0,62
Taroroe ycHAHe TpaxTopa, Kr 1500...8800
[aGapHTHEE PasMCPH ¢ TPAKTOPOM
bea ponoannTeabsoro ofopyloBanua, MM
AAHHA 2150
IHpHHA 3030
BLICOTA 3050
Macca, kr
Oyasaocaep Ges neleaku 1580
nebeara [-269 ; 330
TpakTop ¢ Gyasaosepom H Jcleanoit (cyxof) 13330
AdBHrarteas:
Tun Ausens ¢ npeaxa-
MepHEM cMeceolpa-
Z0BAHHEM
Mapra 411-10
Mounoers, 1. ¢ 100
Koandectso of/Mum, 1050
[llnpuna saxpata, MM 3030
Buicota oteana no xopie, muM 1100
FayGuna pesanna (ToJmMHa coost), MM 200...400
Makenmaabubiii noaseM otsana nan onop-
HOM MOBEPXHOCTLI) TYCENNL, MM G900
Maxkcumanenoe saraybachne oTeada
HHAC ONOPHOW MNOBEPXHOCTH TYCCHHLE!L, MM 1000
Yroa pesalims HoXa OTBaja, rpai. 57..62
Cropocth npolsiieHns TpaKkTopa, KM/uac
BOepes, 2.25..9.6
Haza 2,66...8,75
Jlebeaka;
Tun 3annaa oano-
fapafianHasn
(PpHENHOHHAR
Mapxka 11-269
Ouamerp GapabGaua, mu 216
Kanar
NHAMETP, MM 14
AAHHA, M . 16

YEnanka AuHcliHEX 3apAN0OB B Tadue FPYRETEL ¢ HCNOAL3IOBA-
HHEM KOMIIEKTa MAlIHH DA MeXaHHIHpOBaHNOR yKAaAKH 3apanoB
aagdiotiaercs o caeaywomes. Ha nogrotopaenuywo (ecnaanuposad-
HYI) Tpaccy BHEOIATCA YCTAHOBKA AJ8 MeXaHH3HpoBaHHod YH-
A44KH ARHCHHBX 3apasos BB, onyckawor xonawownii opran w npo-
HIBOAAT 3aKanWBalie ero Ha HeoOXOAHMYW rayGHeY. AMmuau-
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HY K2 CUAHTPY H TEXHOAOMHYECHOe AW3chbHOS TONAHBEO Eﬂl'iJ].-'H{ﬂl'DT
B COOTBETCTBYIOULRE eMKOCTH yerTavosku., Munummpyiomne GoeBHKR
H GOGHEL ¢ JCTOMMPYVIOIIHM WHYPOM YEJIAAWBAKT COOTRCTCTBCHHO
B MeXaHH3M moiaun HHHITHHP VO LEHX ﬁﬂﬂ."i!HKl’.‘l]’i H MEXANH3IM dBTO-
MATHYCCKOTO BHIBCACHHA NETOHHPYIOWErD WHYPa Ha MOBEPXHOCTL
seMan. B xamepe oficay#apaling yCTaHADAHBAKOT PYAOH ¢ WIOAHDY-
WIHM MaTepHanoMm. [IpuBondT Bee y3am » MexanHsume B paboues
nogoxenie. BrawouawTr xonawwpi opran u xon YCTAHOBKH, a 3a-
TEM MEXAHHIMHE MOMAYH AMMHAYNOH CEAHTPH B IR3CIALHOMG TON-
JHBA.

Auzensnoe TOMIHBO, pachuJeNlloe (OPCYHKAMH rOpHIOHTANL-
HOrO BHNTOBOrO KONHBEilepa, CMEUIHBACTCS ¢ AMMHAYHON CeanTpoil,
OGpazosapiucecd B3PLBYATOC BEUWCCTBO (HCAAHHT) HarHetaeTes
HCpes 3apHAHYI0 TpYOY H HOnajlaerT B MJACHKY, KOTOpan oGBOPAYH-
BaeT (GOPMYIOIYI0 TONOBKY. 3aBOPAUMBAIDILHE POJAHKH, PACTONO-
MeHHue Ha hopMyomed roflosEe o TpaNCnoOpTepe HIHMHHPYIOULHY
GoeBHKOB, 3arHGaOT MAGHKH Ha 3apal, obpasys 3aMKAYTHR Kok-
TYP, B KOTOpPOM HAXOAHTCA WIAANNT. 3aBopadHBanWe nJeHKH npo-
HCXOLHT OJarofaps JBHAKENHIO YCTAHOBKH, a NACHKA OCTaeTCs He-
MOABHIKHON (B A43ALHBLA NEPHOL ee 3aBRILBAIOT H KPENAT KO aHYy
TPanucH, 8 3aTeéM OpPHCHINANT 3eMaed).

Bubpanusfi rpyHT TpaHCNOPTHPYETCH BBEpX M nOBOpauHBacTCH
BOKPYT NPHBOAHOrO MOTOp-Gapalana KONAwLMEro OpPrama, 1EHTpo-
Gexub M CHAAMN pasrpyscaercs na 3aboilHmWil Tpancnoprep, pac-
MOACKEHHEA B 30He pasrpy3nd. TpaHnenoprep MMeeT Takylo aauny,
MTOOK PAasrpyRaWINHACA FPYHT 3aCHINAA 3apAl NOA YRJAOM cCTecT-
BeNHOr0 OTKOCA.

[TperoxpanuresLHO-pacnpeleadTeABNEI KOHYC, YCTaHOBJAeHHLIH
HA TPaWCnOpTepe HHALHHPYIOWMNX GOCHHKOB, pacnpeiejscT cxa-
TuBaouwHics rpyuT B GOKOBHE 3330PW MeXAy TpaHweed u 3aps-
aoM  (dopmywiuefi  ronoBkof), 3TO COXPAHHCT  UENOCTHOCTE
sapdaza.

[lo mepe 3axnazkm 3apsaia ONEPATOP-BSPHBHHE BHKAAINGACT
HHHUMHpYIOWHA BOCBHK (B 3aBHCHMOCTH OT FPYHTA, FAYOHHN o
T. A, W4T HHHUAHPVIOUIHX OOCBHKOB YKA3WBAETCH B wapTe-cxeMc),
BRAIOYAA TPAHCTOPTEp moiawH 3THX Goepuxon. OnepaTop-BapeIBHUK
HaXONHTCA B KalHHe BIpwBHHKA W Habawiaer 3a MpOoUeccoM Bhi-
KAaAKH GOEBHKOP, @ TaKiKe KOHTPOMHPYCT BHIKATKY GoOGHHB ¢ de-
TOHHPYIOIUHM [HYPOM HZ HANPABASIOUIHX MOXAHHIMA ABTOMATH-
HECKOr0 BHBEIEHHA NETOHHPYIOILCTO WHYPA HA NOBEPXHOCTE.

OCHOBHEIN OTAHUHeM MEXAHHIUPOBANHON yRAZaxu  JanHefinoro
sapaxa BB B Mepaase rpyHTH OT 3aKA41KH 33pHAa B Tadble rpvH-
TH HABAKETCR TO, 9TO NPeABAPHTEILHOD DOTOPHWM  TPAHWIEHHBIM
skckapatopod ITP-253 orpusawt tpamme raySunoii 1o 2.5 w,
CHUMan “Mepaanhl caod, [laabsefiunii npouece yxkaaaks sapsna
TaKON e, KAK H B TaALIe FPYHTL,
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TpaHcnopTHPOBKA B3PBIBYATOrD BELIECTEA
Ha OOBEKT CTPOHTEALCTEA

Hocrasky BB na ofbext crpowrenscrsa ueaecooGpaino npo-
HIDOAHTL B CcleUMAWRHAX, OO6SCNedHBALINY  [PHHYIHTEILHYI0
Burpysky BB B npuesumii Gyukep MaWHHN 048 MeXanH3HPOBa-
sofi yRaa1kn sapata BB.

Ha puecyure 51 noxazana MamMra 10CTaBOMHAN, COCTOAWAA H3
iByx  OYHKCPOB, YCTAHOMJICHHBIX HA [IAaccH  aBTOCAMOCBaJa
kpA3-2566 rpysonozvesnocruwe 10 T,

Pue. 51. Macimiwa aceranounan:
I — GVHRep, § = DRORMO0R T

Kamawi Gynwep craGaen pasrpysodsoli auadparmofi n pas-
FPY30OMHEIM JIOKOM © 33CA0HKOH,

[TnenMocHcTeMa COCTONT M3 HarHeTaTenqs oOT  ABHraTedf
HA3-222, TpybonpoBoaos, NpPeloXpaHHTEABLHEIX H o6pATHHX KJa-
[a HOE.

Pafora MallHHK 3aKMIOUAETCA B CAGAVIOWEM: FHOKHM narpy-
KOM COBOMHACTCH PAATPYIOUHBIA JIOK QOCTABOYHON MAWMHE ¢ BEp-
THKAJILHBEM BHHTOBBIM KOHDENEpOM MalUMHK 108 MEeXaHHIHPOBAN-
Holl yrnankn sapaios BB. Brmouawor suutomoil konscfiep, oTkphI-
BAKT 3ACAONKY Pasrpy3odHoro JIOKa, 8 3aTeM NMOJAloT CKATHA BOI-
Ayx noi amadparvy, KOTOPHA TNOLHAMAaeT AHadparMy, OpH 3TOM
AMMHAYHAN CEAHTPa NEPEMCIUACTCR B CTOPOHY PAIrPY304HOrO JK0-
ka, [Ipn yBeandenun aanaenua noa awadparMoi Goaee 9,3 kre/oM?
APeIOXPANHTEALHEA KAANAH OTKPHIBAETCA W W3OETOUNWA BOIAYX
BWXOAHT B atmocdepy. [Ipu AOCTHMEHHH IHADParMoil KOHEWHOrQ
NOI0MEHHA TPOCHK o6parHoro knanana oTKpuBaer obpaTtHufA Kaa-
maH, BRINYCKAA BO3AYX B arvocdepy, OpH 3TOM BKJIIOYACTCA CHI-
HAAbHAA AAMOOYKA HA NyaAbTe BOAHTEAN, CHrHAJAH3HpYIOWas of
UKOHUYAHHH BLITPY3IKH, BOAHTEAbL OTKAKMACT MOAady BOZAyXa.

| 4

Ha pucynxe 52 nokazama MaluiHa AOCTABOYHAR C A3poONHCBEMa-
THYeCKOl pasrpyakoff, cosiannas Wa Oaze uementoBoza ALLT-22.
OHa cOCTOMT M3 celefbHOTO TArawua, KOMIIpECCOpa, IACTEPHLE C AKp-
KaMH. OCk UHCTEPHB B paloueM NOJOMEHHH HAKIONCHA B CTOPOIY
BHIPY3KH Ha 6°307,

C ueawtn npeiynpemacHis KOPPO3HH OT aMMuavnofl ceantpu
NOBCPXNOCTH UHCTEPHBI, CONMPHKACAMINHCCA ¢ nochaelHed, ofanuo-
BANL pesHHOd.

Puc. 52, Mawnina Rectapounan ¢ asponRceMariiecsofl pasrpyasod:
I = TECAR ] — KOMOpe<oOp: § — wmecTepia: 4 — amk; § = ONOpIEE cTolkm

L ‘\;E. =

Pre. 53 Cxema asponucssatnycckoll umcTepHs:

f o= POTRONOUNME KOMAMOGODP, ! — MACAOBAATOOTACANTENL; & = KPaH: § = MK Bl
ypERHUTEARHER Tpyla; & — apOAOTON: T — MAHOMETD, § == MPEOsxpaMNTEARHEA Kazmaw:
§ — uydronl Kpan; M — ofparewdl sannam; I — PAITYEGUHGE FOTROSETEN

Lucrepra uMeer ape OMOPE: MEPelHion — CceleAbHoe CIENHOe
VCTPOHCTBO  H 3A0HIOI0 — XOAOBYK TeACKKY OT MOAYOpHIENa
YII3AIL

OTuenneHHas oT TAraya UHCTEPHA ONHPAETCA Ha OINOPHEIE CTOH-
kH. JlnA 3arpyskH W BHYTPEHHEro OCMOTPA WHCTCPHa HMeeT 182
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3arpysoudux A0Kd. Baytpn nncreprm (puc. 53) ycTaHOBAEHH 83
AIPOJOTEA WHPHHOR 150 MM Kamaufl, KOTOpHIe CAVAAT 1A8  a3pa-
UHH ¥ NepeMeleHHA aMMHAYHOA CETHTPW K pasrpysoqHOMY YCT-
pPOHCTEY. -

Pasrpysounoe ycrpolicteo cuabieno oOTBOAOM 408 JONOAHH-
TCABHOrO OOMAYBA BO3AYXa W WAPOBLIM HAKOHEUHHKOM 148 OOX-
COCOHHEHHA Pasrpy3oqHoro uriadHra c ﬁHETpﬂC'ﬁ-EMHHHH JAMKAMH.

ikt BLDABHHEAHHA HaBJeHHA BHYTPH UHCTEPHB H B MOIOTEOC-
HOM MPOCTPaHCTBE YCTAHOBJeHA ypaBHuTenmHas TpyOGa. Boanyx,
HeOOXOLHMEIR ang pasrpyasn aMMHAYHOH CENMHTPR, NOIaeTCH OT po-
TAIlHOHHOTO Kosmnpeccopa PK-6/1, ycTanopnenHoro Ha TAraue, npu-
BOJ KOMIOpPECCOpa OCYUleCTRAASTCA oT Kopobxn otlopa MOLHOCTH
ugpes pa3natounyw KopoOky, KapiamHwfi Baa ¥ BaJd OpHBOJA ©
Kannopemennofi nepenavefi, Ha pame xoMnpeccopa ycTaHaBiHBa-
CTCH MAacHoBIaro0TIACATE/IE C KpaHDM,

Ulnaur or MacaoeiarooTieldTens NOACOSIHHASTCH K BO3AYXOD-
BOILY, PACITONOKEHTIOMY na uucTepte. Ha KoAAeKkTOpE BO3AYXOBOI0B
UHCTEPHBL YCTAHOBACHB IlpEﬂ.ﬂ':':p-MIHTE'.‘:II:HHI"I RAANAH H MaHOMET].
Ha ofia so3iyXoBoia oT KOAJNEKTOPa K a3pOJOTKAM yCTanapaHBa-
wTca MydToBRe KpaHH H oGpaTHLE KJaNaHH.

Han XpAdHEeHHA Pasrpy3oqHLIx WJanros B TPAHCHOPTHOM NOO00=
AMEHHH CAYEAT ABd AUIHEA, VEPCIJCHNHE C JEROH CTOPOHBL IIHCTEp-
Hel. OnopHele CTORKH W -3aNacHble KONECA NOXHHMAWTCA B TpaHe-
MOpPTHOE NOAOHMEHHE NOBOPOTHEIMH nebegKamu., TDPHGEIE A
JofouHLe, anroMOBHABHOTO THAA, HPIIED.'I. TOPMO30B — MHEBMATH-
4ecKHA, OT nejans TopMosa H3 KaOHHW TArauva.

3arpy3ka aMMHAgHOA CEeNHTPB OCYWECTBAACTCH uYepes BepXHue
aokn. Jocraska AC Benerca npw repMeTHUECKH 3aKPLTOR UHCTEp:
e, Pagrpyska aMMHauvHOA cennTpe B OyHEep M2WIHNK 188 Mexa-
HHINpOoBRaIHOH YRAaAKH zapanos BB no paarpysounoMy wWwaaHry —
A3PONHCBMATHYECKAR.

[TosasaeMuli BO3AYE OT ROMOpecCOPa B azpoaoTOoR UHCTEPHH,
‘MpOX0AR uMepes ero NOPHCTHE NCPCropoaRH, A3PHPYET aMMHAYHYID
CEAHTDY H CO30ACT HIOEITOYHOE AABJACHHE B UHCTCPHE,

A?Pi!FUB&FII!EH AMMHAYHAR COJHTPA TCUET B CTOPOHY YKJOHA
AOTKA K Pa3rpy204HOMY YCTPOHRCTBY, OTKYA& 13BACHHEM aMMHay-
HaR CEAHTPa TPAHCNOPTHPYETCH 0O PA3rpy3cyHOMY IWAZHTY B
GyHKep.

¥upagicHue pasrpyakofi npoHIBOAMT BoAHTeAb. B ero dyeKuuan
BXOAHT NMOACOLIHNHTE ULNAHT K KOAJEETOPRY BOZAVXOROILA, OTHKPLITh
KPaH Ha NOLAYE H BKAWYHTL Kopolxy OTOOpa MOWHOCTH, BKAKYAA
KOMNpeccop. Y

Texunueckan xapAKTEPHCTHKA JOCTAROYHONR MalUHHH

I'pyzononbeMHOCTD, T 22
INanwuocTs Tpancnopraposki AC npu pasrpysxe, M 50
B toM 4YHCAE MO BEPTHEANH, M 25
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AduaMerp 2arpy3ouioro JlKa, MM 44
MaxcuManbHoe pafoyee Jagaeine
B OHCTEpHe, Kre/oM? 1,5

XojloBag vyactb KpA3-258 yaam
H aeraan 4M3ATll

[afapuTable pasMepsl, MM:

dHHA 13350
WHpHHa 2630
BHCOTA SRO0
Macca uncrepHul-noaynpruena 6es3 rpysa, Kr 7850

¥YcranoBKa. 4aA MEXAHHIHPOBAHHOH YKAAAKH JAHHEHHBIX
sapapoe BB
YCTAHOBKA BRAKMAET:
4) arperat cuAOBOH, NPEeANAZHAYMCHHBIA ANA cHAGMEHUA 37ex-
TPO- H FHAPOIHCPTHER BCeX MeXaNH3MOB YCTAHOBKM;
0) H HenoOCPeACTBEHHO MAlIHHY OAR MeXaHH3HPOBAHHON 3a-
KAaaAKH sapagos BB,

L

b

A 4 Pue. 54, Arperar cnnomof:
I — tpimvdp JAT-250M: ¥ — roaoyaelbmETens

Arperart cuaosof. Arperar (puc. 54) coanan ma Gaze
rpaktopa [JA3T-250M, na xoTopuill yCTaNOBASH XOLOVMENbUIHTENb,
cocroguuit Ha saektpoasurarean JHI1-31, peaywropa L12-500, Tuxo-
X0AHH# Ban KOTOpPOro MY(ToH coeidHer co 3Beanoukoi. [locaen-
HAA UeNLIO COSAHHEHA CO 3BE3NOYKON NHCBMOMY(TH, YCTAHOBASH-
HOH Ha Bafay SJeKTPOABHraTe s TPakTopa, ® aybuaTtoin MydTod c
KONHYKOH [IABHOrO pPeayvETopa TpakTopa. XoaoyMeHbUIHTENs no-
3DOMHA ¢HIIHTE CKOPOCTE Mo 50 Mfuac,

Ias ofecnedcHHa pasgeabHoro yNpaededds - KONAIOWHM Opra-
HOM H aBuraTeaeM pafodero xoja TpPaKTOPa VCTAHOBAEGH A0MOJIIA-
TeabHEH - redeparop nocrosuroro roxka [T [OTI, npusoanmui ot
Bana or0opa MOLULHOCTH TPAKTOPA Yepes JeKTPOMAarHUTHyio Mydry
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STM-16-529, 3TM-618-66. ¥npasaenue saeKTpoOMAruuTHol MydTof
BLBeleHo B KalHUY BOIHTCAA.

Arperar cuaoeoil Moxer paboTaTh B Tpex peimuMax:

a) pemum OGYyKcHPOBULHKA — NpH nepebpocke MalMAbL 177 Me-
XAWHIHPOBANNOHA 32KAAIKH AHHCHHBIX 33PAI0E;

6) padounii pesHM, KOria arperar cHAOBON TANET MalUHAY
18 Mexaunazuposauuodl 3axkaanxu sapaaop BB so spems orpuiBa-
[HHA TpaHW2H N FARAaIKH EEPFIJ.D-H-. npn 3ToOM E]'PEFHT CHAOROH
cHabacT ACKTPO- W THIpOsHEprued Bce MeXaHH3MBl MOCACLHER;

B) OTHMOYHE NOMOAHHTENBHEA FeHEepPATOp H XOA0YMEeHLIHTEIh,
arperar cHA0BOM MOMHO HCOOAL30BATE Kak OyibLlo3ep A NAaiH-
POBKH Tpacchl (T. K. OH HMeeT HapecHoe ofopyiopanne).

Koucrpyktueno (puc. 53)

7 BBEICHHE AONOTHHTENBRRLX
, _ KHHCMATHUECKNX 3BeHbER B
TT7T TpaHeMHCCHIO TpakTopa (A1R
YMEHLWEHHA CcROpocTH pabo-
i Herg xXxoda CHJAOEOrD HI'!.'IE-I'E‘
Ta) BHIOMHEHO CACAYIOWHM

4 ofpaloM: Ha Baa JNEKTpo-
/ ABHraTeNd YCTAHOBJAEHA MHEB-

ﬁ-.—— -  moMydhTa co sseanouxoi. [lo-
:I |
k|

v 8 g

CACAHAR MOCPCACTHOM  LEnn
KHHEMATHUYECKH CBA3aHa CO
IBEINOUKOH,  YCTAHOBJAEHHOMN
/ HA pame CHJOBOrO arperara.
3ne3nouKa npH NoMOUWH Myd-
Thl CoeaHieHad € THXOXOIAHBRIM
BaAOM peavkTopa, GuicTpo-
Pic, 55 XoacyueHbUETE: XOAHBI BaA KOTOpOTO COe-
L e & seuwpyes;  [HHEH ¢ SIEKTPOABHLATENEM
& — peoaykTap; 7 — SMCATPOAREFATEAR pd- pﬂﬁﬂ‘iﬂl‘ﬂ X014, YCTaHOBISH-
Gayers xoga
HHM HA2 paMe TPaKTOpa.

PaGorTa :'IUJ.{J}’MIZ‘hrhMIHTEJIH JAKAWMAETCA B CASAVIOWEM: BRAK-
yalorT AeKTpoigHraTeas pafodero Xola, a 3aTeM noAYMYyPTY, OpH
sToM BpaWcHHe OT IJCKTpoaBHratens pabouero xola nepelaercs
Ha PeAYKTOD H A&Jjee Ha 3Be3N0UKY, Uenb, 3Be3N0UKY nHesMoM Y-
16§ wepes 3y0uaTvio MydTy Ha KOHHYECKYH) WECTEPHID TIABHOTO
PEeAYKTOpa TPaKTOpa.

[Ips WenoABIOBAHHH TPAHCNOPTHOrO XOia TPAKTOpPa Bpalledne
Ha KOHHYECKYW LIecTepH) rMaBHOIO PEAYKTOpa mepelacTed OT ABH-
ratedaR uepea syBuatyio Mydry. [Tncsmomydra H 31€KTPOABHTATEAR
paboYero xola OTEKAKMCHEL.

MaWHHa AJA MeXaHH3IHPOBAHHOA YKJAA2ILIKH
zapaaoe BB (puc. 56) npeaHasHaueHa Iaf MeXaHH3HPOBaH-
HOM: YK/AA1KH yaaunenHsix 3apazos BB B rpyathL.

MamnHa BHOOJHEHA B BHIC OPHILENa HA NHEBMAaTHYECKOM X01Y
¥ Tpakropy JA3T-250. Ha npuuene cCMOMTHPOBAHO BCE TEXHOJOTH-
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Pac, 56, Mawuaa 008 sMexansanponanioll YEJadkl sapRaos BE;
I = TepcaKka xonopas; 2 = Oynkep; & = KoneWliel oprag; 4 — FOPHAOHTAAbHMA ARATO

mofl wonmeRep: § — BOPTHEAARILIE manTondfl sonkRGep: 6 — HAsepa OHCAYEHEAHHA: T —

JapRanauan Tpyka; § — TREABCOOPTOP NOXAYH HEMOWEDPYOIIEX Oenpecd; § — MeXAHEEM

SABOPATHEAHHE 2apAAd 0 BAsHEY: J? — s@XAHHAM ARTOMATHTCCKOTD  RWREIFIHA [LeTOLR-

EYEIEerd mEYpE Bad NDORERIHCCTL: /] — TRAHCNOPTER anGodiKs TragE=H; i} — wpfimEn one-
PATORE R AR KD

qeckoe ofopyloBanHe, NPelHA3HAYMEHHOe 177 BHINOJAHEHHA caenyio-
WHX Onepaudii: OTpHBAHKHA TpaMwen ravOunuod 1o 8 M, npHroToe-
JeHHR HriaHeTa, NoJavd ero B TPaHICckx 8 Buae HEHFEPHBHU]’E JIH-
HeflHOrO 3apAda © NOCASAVIOWEH HIONAULHEH IJTACTHUHOAN MJABNKOW.
HER&HHBHPDHEH][&H :,TH.HH-:LHFI HHHUIHHPYHIAX DOeBHKOR {5[} KI" aM-
.'l.-l,::lnl-m1“;1]lr dBTOMATHUECROTD DBRBEJEHHA JETOHHPYIOIErND IN0Ypa
(JAI-A) ¢ TpaxileH Ha NOBEPXHOCTH H MeXaHH3aupobanuol 3abod-
KH VAQKEHHOrS 3apaia.

Texunyeckas npon3BoAHTENbHOCTH paldovero oprana MaliHHW
3a | udc HenpepeBHOA paloTh B FPYHTE JAHHOR KaTEropHH, Hu-
pameHHON B MJOTHOM Tede, MoXer DMTH onpejlenena no QopMmyac:

Iy =1lo K . M}luac.
Kp
rae; Ky — wosddHUHeHT 3anojHeHHA IKCKABAUHOHNMX eMEoCTed,
JABRHCALLHA OT XapakTepa rpyHTa, TOJUIHHE CpesacMoi
CTPYHEH, AAui 1 dopMu 3aboq;
Kp — Koa(ppHUHENT PaspHXNeHNR TPYHT2 B Npolecce paspa-
HOTKH;
[, — TeopeTHUSCKan NPOHIBOANTEALHOCTD - TPAHIICAHME 3KC-
KABATOPOB C HOBIWOBLMH pabouynMH opraHaMu
ﬂ¢ i iyl Vi s
Tw
rie Vy — CKOpPOCTh ABHMKENHA KOBIOBEOH WenH, Mfeek.;

. Mifuac.,
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Te — AT KoBWICHR, M;
(x — EMKOCTE KOBLUE, J.

[lpn asHAKenHH YCTANOBKA npeniodeBaer CODPOTHBAEHHe nepe-
AGHMEHHI0 Ha TOpH3OHTAABHOM YYAcTKe TPaccH, CoNpoTHBACHHE
MoALeMY HA HAKIOHHWX VHACTHaX H COCTABAAIOULYH) CONPOTHRACHHA
KOMAHHIO, NAPAAJAEALHYID HANPABACHAK NBHAMCHHA.

MowHoeTs, HeoGX0IHMaR Ha NepelRHMele YCTAHORKH ¢ pado-
4el CROPOCTLIO, MONeT GLITh Onpeacaena no gpopmyae:

Wi + Wiep. + Wa,

970 000 1+
rie Wg —ropHsoHTaAeHaR CcOCTARJIAWILAA CONDOTHRISHHA Roma-

HHKD pabodero Oprama, Kri
Wiiep. — CONPOTHBACHHE NepeABHAEHHI0 Ha TOPH3OHTANBHOM y4a-
CTKE, KI;
Wn, — CONpPOTHBAEHHE NONBEMY HA HAKNONHHX YYACTHAX, KI
Vp.x — pabouas CKOpPOCTh NEPCABHMKEHNHS YCTAHOBKH, M/[uac;
Tix — K. 0. A. BCeX Mepeaad, BRAKYEA H K. 0. 4. ABHANTeNd.
lopH30HTANLNAR COCTARAAIILAA CONPOTHBACHNA KONanuo pabo-
4ere Oprana Momer OuThL onpenenexa no Gopmyac:
W — KTl cos
600 Vi
rae K; — yaeabHoe conpoTHRACHHEe KOManuo, Krim?;
f— yroa HaknoHa TPaeKTOPHH ABHMEHHA KOBWa, rpan.
¥Yroa HaxnoHa TPACKTOPHH ABHMKEHHS KOBUIA MOXeT OmThL onpe-
aeaeH no gopMyae:

N“ep. == ‘up-x., s Ty

T Hrb

tgﬁ s - Vi - slna 2
i » CORE = "lu'rp\.x-
rie g — }"l‘:}.l'l HAKIOHA H{lﬂlﬂﬂﬁﬂ-n PEHH, I'FIE,'.'I,.
ConpoTHBAcHHe NCPelBHIKEHHD HA TrOPHIOHTANBHOM YYacTHE
MoneT OHTH onpeaeacHo no thopMyne:
Wnep. = / G+ %&:‘“—?/ 'y + Gul"s, k1,
rae G; — Bec MallHAMR, KT}
(i — BeC TAraga, Kr;
[’y — ko3 HUHEHT CONPOTHRIEHHA NEPEABHMEHHIO KOJAECHO-
ro xoaia;
¥, — kosdpPHUHECHT CONPOTHENCHHA NEPEiBIKEHHIO ryCceHH:-
HOrO XOma;
ConpoTHeaedne NOABLEMY Ha HAKJOHHHX YYacTEax MOmer OuTe
onpencaeno no gopMyae; r "
Wu=G-sing, Kr,
roe G=0G; + (g — Bec YCTaHOBKH, KI}
— HanboALIIHAE ¥roa HAKAOHa MAllHHW HE NOADL-
eME, rpai.
KoncTpykruBro Mamuua (puc. 56) cocTOMT M3 caeaylowmx oc-
HOBHHIX V3J0B: TeJelKH X01080H, Gymkepa aMMHAUHOH CeNHTPH,

152

L e

.
Pt =

= b
=

e Ear

KODAWIEre OPraHd, BHETOBOrD IMOPHIOHTAJIBHOMD HﬂHHEﬁEPﬂ noga-
UH H CMEMINBAHHA AMMHAYHON CENHTPH ¢ AH3EALHEIM TONAHBOM:
BHHTOBOTO BePTHRAIBLHOIO KOHBEHepa ANA NEPerpyakH aMMHauHO
CETHTPH H3 J0CTABOUHOH MallMHE B GYHKep; KaMepn obcaysnsa-
HNUA ¢ 3apAMA0UICH TPYOOf; TpadcOopTeEpa nNolauwu HHHAUHHPYHIIHX
GOEBHKOD, MeXaHH3Ma 3ABOPAMHBAHHA 3apAJAA B NJCHKY, MEXaHH3-
Mad ABTOMATHYCCKOTO BHBEZCHHA AETOHHDYIOWIErO IIHYpPA ¢ TPaH-
iIed Ha8 NOBCPXHOCTL; TpaHcmopTepa 3abofikK Tpamwen ¢ KabHHOM
OMepaTOpA-BIPHBHHKA,

Tenemka xonomas npeacrapaser cololl naardopuy
pPaMHOH Hecylled KoHcTpykunn. BoceMp nuceMoKonec or aBroMo-
Guas BenA3 sakpennens na werbipex ocax GaaancHpuofi noaBeckH.
}-’n_paﬂneunc XONOBOH YACTBIO OCYIECTBASETCH NepeaHeil NoBopoT-
HOH TeAedKOH, BRNOJAHCHHON HAa NHCBMOKOJECAX OT aBTOMOOHAR
KpA3. Jlas ayuwefi npoxofHMOCTH nepeluue KoJeca Noipeccope-
e, TloBopotHas Tenemxa ¢ nAaThOpMOi CoeNHHEHA NOCPEACTBOM
WKBOPHA, BOKPYr KOTOPOTO NPOHCXOIHT NOBOPOT Tenexxd. K ocu
TEACKKH NPHCOSNHHEHO IHMLLIO, KOTOPHM MALIMHA 1A8 MeXanHuin-
POBAHNOA 33aKAaAKH AWHCAHHX 33pANOE TIPHCOCAHHAGTCA K CHAG-
BOMY arperary.

IpyaonoaveMuocTs Teaemxn 80 T, CKOPOCTE NepeMellends He
Goaee 15 kM/4dc, Xo4 MHEBMOKDAECHH.

Bynkep npeacrasaser coBoil eMKOCTB, BHYTpeHHss NOBEpX-
HOCTH KOTOpOro obJNHIOBaHAa AWadparmMaMy H3 cneuMassuofl ToKo-
NpoBoAAUEl pe3litbl, HAPYAHHC cTeHKN cHalMKeHH pebpaMp Kecr-
KOCTH. B HuxHell wacTH uMeeTca OTBepeTHe AAA NOICOCIHNEHHA
FOpU3OHTAABHOrO BHNTOBOre Koupeficpa. Ha wpmme Gynwepa npe-
AYCMOTPEH J10K QA8 OCMOTPa M BeHTHAAUMOHHWA natpyGox co
CMEHHBIM THAHEBRM $u-
asTpoM. Bynakep umeer
natpyfox AAA noacoe-
JHHEHHA BEPTHEAJRHOD
BHHTOBOIO  Meperpyaou-
HOr0 KOHBeHepa.

Iaa ynpasnewus nH-
EIII'FEII'HEM]! HMEeETCH
NHEBMOCHCTEMA € Har-
HETATCACM  BO3yxa H
PeryaHpoBOMHO-IPeNOX-
paHHTeNLHOH  apMaTy-
poil. [MnesmocucTeMa
{puc. 57) Gywrepa npes-
HA3HAYEHA 18 NoLaqH
EIHMI-I!.F]'-IHD]:I' CEMHTPL K
BUHTOROMY  KOHBefiepy.
PaGora NHeBMOCHCTEM bl
DI:‘:."IJ.I.ECTEIIFIETL’.‘H chaeny-
WM obpa3oM: cKaToLiR

Pue. 57. Cxema nucaMocHcTesMu Gynkepa:

f o= HAFHETaATEAL, 2 — MONSMETR; o - L{ET H 4§ -
oRPATHHEA EXanam; § — 0O30CTH Mew Ay muadpar
Mol W CTENNOE OYHRepa: § = ssadparaa; ipl—
NpeddxpanETeasi M Kranan; § = KpaR YOpamRI=IHn
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so3ayx noj pasaedsesm 0,2—0,4 wrc/ecm? oT Harderateas uepes
OTKPHTHA KPaH NOCTYNaer B KOJAJEKTOP, & 34TeM B NOJOCTL Mesay
anapparmMoii B crenxaMu Oyuxepa. Jduadparma, NORHEMAACH, BO3-
ﬂ_&ﬁETB'_ﬂr‘ET HA aMMHaYHYVID CEJHTPY H HEPEMEUJ.HE‘T ¢ B CTOPOHEL
pasrpy3oqMHOro ropH3oHTAABHOTO BHHTOBOMO KOHBelepa, KOTOPLIA
no NyTH TPaHCNOPTHPOBAHHA obecneyBacT CMCIUHBAHHE AMMHAY-
HOH CEANTPH € AH3IENBHEM TOMJAHEOM W mojact rotosoe BB uepes
sapamawmyo TpyGy B Tpanwewn. lloannmascs, anadparma ysae-
kaer 3a cofiofi Kanpouoewmit wHyp. Korana amadparma IocTHraer
3agaHHON BHICOTH, LWHYP OTKpoeT OOpaTHHI Knanad, 4Yepes KOTO-
PHfl CHATHA BO3AYX YXOANT B atMochepy.

[lpn paboTawuieM HArHeTaTeNne YyCTAHABIHBAETCA PABLHCTBO
pPacx0oioB BO3LYXA, NOJABACMOro K paboueMy OpPraHy H yXoasuemy
B armocepy uepes ofipatusifi kaanan. Korna anadparma 1oerh-
racT 3ajaHdHore NoJoxedMs, obpaTHull KJamaH 3aMblKaeT KOHTaK-
TH MHUKPONCPEKJOMATENH, 3Aropaerci JamMnovka Ha IKaje MpH-
Gopos Yy onepaTopa-BIPLIBHHKA, H ONEPATOp OTHIWMAET Harme-
TATEAL.

[Ips BHEKAWHEHEW HATHETATEAR BO3AYX H3-N01  AHaQparMu

YACGOHT B artMocepy Ao

£ MOMCHTE 3aKpHTHA 00-

s 5 patHoro Knamawa. [Jas

: ¥ HOAHOTO YAaJNeHHR BO3-
b’? ﬁ.ﬂl Avxa HW3-noj auadpar-
o F‘# _ ﬁp MH BEJAHAIT KPaH yn-

_ -*hi' e AP PABJAEHHA, H CHATHH

A e e T BO3AYX OT peccHBepa

\'h nocTynaer B MemOpas-
ST YK NOJOCTh KJRamaHa,
orkpuBas ero. [Jlna-
(pparsMa onyckaeTcH noi
coGCTBEHHBIM BECOM, Bhbi-
TECHAA BO3AVE B aTMOC-
depy. JaTtem kpan 3a-
Kpupawt. B cayqae
NMPpeppllleHHA  JABJEHHA
ROZAYXA B CHCTEME Blhl-
mwe 0,4 wrcfem® cpaba-
THIBAET npeloXpaHi-
TeAbHbA Kaanauw. Ilas-
JCHHE B CHCTEME KOHT-
POJHPYETCE MO  MAaHO-
METPY.

Konmawmmuf op-
rad (puc, 58) npegna-

Puc. 58 Konmawigh opran;

P — pamn; 7 = KpoHWTeln EpenasHHE Tpooom; 3 — ri- =
APOIHAHEAR MoOLeMs; 4§ — AOARHMHEAE KipeTka: § = JHAUCH Aan HE“PEPHH
NONENERLA pama; § — TRIct -'l"—prnﬂul EOBUSOE LEn; HOM ﬂTFHBaHHH Tpﬂ-ﬁ'
- ; —m ; - of YET-
B o) wen raybumofi or 3 40

154

& o, wapuuoft ao 1,1 v B rpyntax ao IV kareropum caoxuocTH
pa3paGoTku, OH COCTOHT W3 HeMOABUAHOR paMul, MpelcTaBARKUICH
cofofl ABe Nape HanpapIAKWNE, KPOHIWTEAHAa KPenJacHHS TPUCOB,
|HAPOGUHAHHIPpE MOIBeMa, WTOK KOTOPpOro SJAKPEMACH HA NOIBHHI-
noif KapeTke, 8 KOPAYC, NpH NOMOWM WAPOBOA NATH M KPOHLWITES-
Ha 3akpenacH K Oyuxepy. KapeTka np nmoMowm 4 kojec ycTaHoB-
JEHA B HANPaBJIHIOULIHY HeNOABHAHOH PaMH,.

B manpapasmliux KapeTkH YCTAHOBJIEHa Ha OIHOM mape KoJec
MOABHMKHARA pama, BTOPOH napoi KoJAec OMHPAOUIAACA HA Hanpas-
JAA0WHe HenonBHxHuoR pamul. [pa Tpoca oaHMM KoHUOM 3akpen-
JAeHHBl¢ Ha KpoHwTefdHe, orHbawT OJOKH, YCTAHOBIeHNWe Ha WTO-
KE FHIAPOUHAHNAPA, H APYTHM KOHIOM KPeNATCA K MOABHMHON paMe.
K wexaMm noask#uoli paMp KpPenmuTCH paMa KOBLIOBOMA ueny, ¢ po-
AHKAMH, NPHBOLOM UENH H HATAMHLEM YeTpofcTBOM.

Konerpystieno xonawmuid saemedt (puc. 59) suinodnen M3
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Puc. 59. Kosmr n cxema pacnofoxeHin 3vGuen
I = wonm; ¥ — sy 3 — TBEpAGCIAARHOR HAMIABNKE: 4 — oAb

ABYK CMEUHAJLHBIX CABOGHHEX Uchnef, HA KOTOPHX SaKpenJeHn
koriH. KoBlW Konawuwero Oprafa OpeiACTaBIAeT MeCTKYW cBapaymn
KOHCTPYKUHIO CO CMEHHHMH 3y0baMy, PACOOIOMCHHEIME B onpege-
JeHHON 3aKOHOMepHocTH, Pemymias 4acTh cMmeHwelx 3vGbes cHal-
#eHa Teepaocnaasnol nanaaskoii (BK6, BKS, u xp).

Has ofecnevedHd Hale#HOR PAsrpysKu BAAKHOIO IPyHTA CTeH-
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Ka, H3 KOTOPOR YCTAHOBAGH peiyWHii MHCTPYMENT, H AHO KOBIUa
DEIMOAHCHI H3 Benc.

Haanune B KOHCTPYKIHH KONAOUEro OPraHa rHAPOUNIHHAPA,
MOADHMKIOH paMbl H KapeTKH NO3BOIAET PEryAHpOBaTh rayOHHY Ko-
manif or 3 10 8 M, a TaKMe BHBOJAHTh KONAKIUKA Opran Ha TpaH-
WeH NpH NOArOTOBKE MALNHHK K TPaHCUOPTHPOBKE.

[loasumuad paMa M Kaperks, KHHEMATHYCCKH CBA3aHHLe C
FHAPOUHAHHAPOM, NOCPeAcTBOM GJA0KOB W TPOCOB NO3BOAHKT MpH
x01e nopwasg B 28950 MM nepemeulartsh Konawwuf oprap Ha 58 M
BBEpX Npn Haxaose 60° u JonoaunTenBHO ellle HA MeTP NpH HaMe-
HeHHH HakaoHa zo 53°.

Ha konawwesm oprase npiimenesa ueHtpolesxnas pasrpyska
kosiweil, ofecnevnsaulaicd NOBOPOTOM NOCACAHHX BOKPYT MOTOD-
GapaGana. OnopoiHeHHse KOBIH, NOROPAMHBANCE BOKPYr NpHBOI-
Horo GapalaHa, OTKNOHAIOTCA € MOMOWLIO KPHBOAHHEAHKMY HANpap-
AAWUHY, B KOTOpPLIE 34X0JAT POJHKH, 3AKPENJeHNHe HA HapyM-
HEX CTOPOHAX KOBIMOBHIX Uenef. 3To yNIPoOCTHAO NPHBOA KOnaloile-
ro OpraHa H KOHCTPYKUHIe 3aloculoro TpaHcmoprepa.

[lpneos xkoBwOBCH UENH oOCYWeCTBAAeTcA MoTop-Gapabamom,
KOTopwil cocTouT W3 Oapalana, BHYTPH KOTOPOro YCTAHOBJAEH 3JCK-
TPOMOTOD H OJAHETAPHHBIA PeayKTop, HAXOAAWHACA B KHHeMaTHue-
CHOH cBA3H ¢ GapabamnoM.

Ha napy#Hofi nosepxHocTH MoTOop-GapabaHa YCTAHOBASHE NpPH-
BOLHbIE 3BE310UKH,

PaGota konawouléro oprana sakd0¥aeTcd B CASAVIOWEM: BRI
HACTCR SACKTPOABHIATCAL !I-TUTII}FI-EPEPHISHHH; BpalleHHe SJeKTpo-
ABHraTena NepejaeTcd Yepes NAaHeTapHBA peaykrop Ha Gapabau
H 4¢pes 3Be3J0MKH HA UENH, KOTOPHE NepeMellardT KOBIUH CO CKO-
POCTLID, 32BHCHMOH oOT KpenocTd rpynta. Toawmma CHHMAEMON
CTPYMKE PCTYJIHPYETCA (HAOOPOM) X0Z0M MAIOHHH, YMeHblenne
HAarpysKH Ha KOMAalouwleM OpraHe BLI3LBAST MOBLIUCHHE CHOPOCTH
~ palouero xoaa MalMHE (Hamopa), a cAeloBaTeALHO YBeAHYCHHE

TONIHEE CTPYHXHH, ¢ YyBedHUeHHeM Narpyikd (npH NoBHINEHHH
THEPAOCTH paspabaTHpaeMulX FPYHTOB) YMEHLIUAETCH CKOPOCThL pa-
fouero Xxoaa, a CALIOBATEABLID, YMENBIIAETCA TONUWIMHA CTPYMKH,

Paccrasaednble B onpeaeacHioi 3aKoHoMepHOCTH 3y0ba Na KoB-
max (pue. 59) MOaBoAAT paspadaTeiBaTh FPYHTH BHCOKON npoy-
HOCTH.

JanonHedHsle FPYHTOM KOBMH H3 3alost NOZUHMAIOTCH BREpX,
NOBOPAYHBAAChE BOKPYr Motop-Oapalana, pasrpymaoTca ULenTpo-
Gemuodl cuaol B ApHeMIHK 3a60eunoro KoHBelepa, a sateM POJHKH,
VETAHOBJLHILIC HA UCnAX, 33X008T B EpHBONHHedHMe HANPABAAK-
ULHe, OTKJAOHAIT KOBWH ot 3afoeuHoro KonBefepa M cHOBA BO3Bpa-
mawtes & saboi.

[pn neoOGXOIMMOCTH HM3MEHATH TAYOHHY KONaHHH, xonawowui
Opraf ¢ NOMOIBIO FHIPOWHANKHIPA MNOAHAMAETCH Ha HeoOXOIHMYIOD
BRICOTY H DHKCHPYETCA naabuew.

[Ipn nepesoie Konaiollero oprada H3 paboyero MOAOHEHHA B
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TP2HCNOPTHOE, BEAKYAKT FHAPOUHAHHAP H NOAHHMAKT padonni
OPraH 10 TeX NOp, NOKa MIHHA KOHel MOXHHMETCA HAL NOBEpX-
HOCTBIO 3eMAM npuMepHo Ha 0.5 M. B rakoM nonomennn xonawwii
opras GUKCHPYeTCA MexaHHUecKHM CcnocoboM — MaliiHa AAA Me-
XAHWINPOBaHHOA yxAalku zapagon BB rotosa pas TpaHCOOpTH-
POBKH (No CTENHHM JoporaM Oe3 OrpaHHyeHHs rabapHToR).
Tpancnoprep BHHTOBOA AANd nNoxaum H cMe
WMHBAHHAE aMMHaA4YHONA CEAHTPH H AH3IEALHOTO
ronauea (puc. 60). TpaHcnopTep BHHTOBOH COCTOHT H3 CBap-

Pee. 60, Tpascnoprep BHHTOBOR AJdH MOAAYH H CMEMIABIHHA IMMHIYHON CENHTPH

H AHICALHOTD TOHINHBAS
I — mopofi; 2 — moiT; J — nNOLIEEAHHKGRIE ¥EEA; 4 — FEAPORRHBOIL

HOTO aJIoMHEHeBOro xopola, BHYTPH KOTOPOro BpAalldeTcsd cnapHOf
BHHT, HIrOTOBACHHHA H3 nepxapewmed craad. BHHT Bunoamen ns
TPeX YacTed, 4TO NO3BOJAAET NPOH3BOAHTL €ro AeMOHTaX Oes pas-
OOpKH NOJAWKAHHKOBEX Y3108, :

[logWHIIHHKOBE Y3ab BMHECEHB 3a KOpNyc, ¥YeM HCKIKYaeTCcA
nonajanie aMMHauHON ceAnTpw B noawHnaukn. [lpuson suuTa
OCYLIECTRARCTCA OT ruaponpuioaa BJIT-400A, kotopuil nossoaser
AAABHO PeryJHpPOBaTh tucao o6OPOTOB BHHTA, a 3HAWHT, L0CTHra-
eTCHA MAABHAA PerViHpOBEa NPOHIBOAHTEALHOCTH, MTO OHUEHB BAAHO
A% AQ3HPOBER BIDLIBUMATHY BEILCCTE.

JauwHTa TPAHCNOPTEpPa OT NEperpy3kd OCYLIECTBANETCH HACT-
PORKON NPeloXPAHHTEALHOrO KIanaHa Ha HeoOXOAHMMbIA MOMEHT,
YCTAHOBAEHHOTO B MarkcTpanu Macaa, wnayiulell XK reapousaHmH-
apy.

FFTPEIHEHDPTEF BHHTOBOfA AAS SarpyaKH 4am-
MRaYHOA CEAHTPH B OYHKep MawWHHN. TpaHcnop-
Tep (puc. 61) npeinasHaueH 478 Meperpy3kH aMMHayHofil CeTHTPH
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H3I MalHHE 10CTaRoY-
HOH B OVHKep MalBHb
SR MEXaHH3NPOBAHHOM
JAKTANKH JAHHCAHHX 3a-
pALOB.

Tpaucnoprep cocro-
HT W3 CBAPHOTO aJlOMH-
HHEBOro Kopnyca, ¢ npH-
EMHHKOM, BHYTPH KOTO-
pOro BpaulacTeda BHHT Ha
BHIHOCHHX  NOJWHOHH-
kax. IlpaBoa BunTa OCY-
WECTBAACTCH OT THAPO-
asuratens  MP-0.63/10.
JaluTa OT Meperpysku
BHNTA OCYLUECTRAAETCH
HacTpolKol npenoxpa-
HHTEBHOrD KJIamana Ha

Puc. 61. Tpancnoprep sHETOBOR QAR 3arpyssm

T{HPHEHGHHHR i ek aMMHAYHOR CeARTPH B GYHEEp Mamunm:
YCTAHORAGHHOTO B Mll- o o ool @ poooe o T 0l S0t elfi b

FHCTpAAH  Macaa, Hay- HHKOBL yaed
Wero K rHApoMOTOpY.

Kamepa oO6cAyMHBAHNHA ¢ TPAHCOOPTEpPOM
nofgady HHHUHHPpYHWUWHX GOCBHKOB H MeXaHH3-
MOM 38BOPDAYHBAHMA 3apaja B NACHKY. Ysea
npeiHasHaved 448 obCAYMHBAHHA KONaOLIEre opraHa o MeXaHHi-
Ma 3apOopavyHBaHuNA 3apaiga B naenxy. [lpn nomowwn sToro ysaa
ofecneynsaeTca pa3BopavynBaiie NJACHKA H MoJaya ee Ha AHO Tpa-
LI¢H, MOAaua BIPHBMATOrO BCUIECTBA B PAZBEpPHYTYI) NJAEHKY, 3a-
BOPA2YHBAHHE 33pAJa B NJCHKY, MOAa4a H YKAA1KA HHALHHDPYIOWHX
GOEBHKOB ¢ HeoOXOLHMBM WAToM.

KOHCTPYKTHBHO Bech y3ead CMOHTHPOBEH B BHAe KaMmepw obcay-
#HBauua (puc. 62), cocTofuiell M3 ABYX KapracHuIX O0ROBHM, 0O0-
WHTHX HepaBelolled ancrosoll ¢Tanbw, BOKOBHHH €O CTOPOHLI
KOMAOUero OPradHa pacmepTH OpPYTHaAMH ¢ waroM 250—300 mw,
ofpa3zya JECTHHUY AJA CAYCKA YeJ0BEKA HA AHO TpaHweH (GoKo-
DHHB 3aWHILAKT YeN0BCKa OT o0BajOB CTeH TPaHUleH) B MOMENHT
3aNpaBKEd NJACHKH B POJHEH, ¢ UEJbK OCMOTPa H npH HeoOXOAHMO-
cTi pemonta. Ha npoTusononomnodi oT JECTHHUBL CTEHKEe CMOHTHPO:
BEAH JeHTOUHBA TPauCcmOpPTep NOAAYH HHHUHHPYWWHX GOCBHKOR,
CHAOMEeHHbIH YIOPHBIME NOJKAMH, NPEIOTBPAWAOWHMH MPORIBOAL-
HOe nepeMellleHHe HHHUMHPYIOWHX 3apRtos. Tpascnoprep saxpmt
KOMYXOM € LEHTPAJBLHEM NPOAOIBHEIM OTBEPCTHEM, LWHPHHOR
100 MM aaq npoxona zeronnpyiowero waypa. Ha kowume Tpawc-
MOPTepa 3aKpeneds 3asopaiHBaoiine poanxn. Buytpn kamepm
oOCAYKHBANNA NPOXOAHT 2apamawmans Tpyda, wa wKoTopoll 3a-
Kpendensl pacnpasnswoowse ayri, Ha konue TpyOW wapHdpHo 3a-
Kpenaena dopmyowas rogopka. Jaf npumatis naeskum K Goxo-
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Puc. 62 KaMepa ofCAYMHBANNA C TPIHCMOPTCPOM MOLZTR HHHLANPYRULHX
GOCAIKOE B MCXANHIMO0B 2aBOPAYHEAHHA JAPAAA B ILACHKY:

(snEs
{ = GOHOBHHEA; § — SCCTHEUS; 3 — TPANCNOPTED GOEANN MUHOHEPYRMLHE
BHEOR, 4 — YNOpHA® NOAKA; § — KOMyXS § — aapopREMBaKMie poanxE; 7 e
ABpAMEOULAR TPYOA; & — PACNpARARCWAR  ANTA: § — $opuymEaR  FoN0BES]
M — noaopyMHHenHME poakvm; I — NPEAGXPARHTEALALE SO

punaM QopMywolel ToAOBKH NPeAyCMOTPEHH NOANDYHHNEHNHE
pOAHKH, 3aKpenieHtble HA NPelOXPAHNTLIBHOM KOHYCE, nocaeiHAR
YCTAHOBAEH HA KOHUE KaMepsl OOCAYMHBAHHA W MpeLHAIHAUEH AAR
Ipeqoxpanenti HHHUMHpYOUMX GOEBHKOB OT YrapoR GOABLIHX
TPYHTA,
HFclElﬂpEHaEi TPAHCNOPTEpPa HHHUMHPYIOWHX GOEBHKOB OCYULECTBIA-
eTcAd OT THAPOMOTOPA H YNPABAAETCA ONEPATOPOM H3 KalHHL one-
paTopa-B3pHBHHEA. %
3aulnTa TPAHCTIOPTEPA OT MEPErpys3xH OCYUECTRANETCA HACTPOH
Kol MpeloxXpaHHTeNBHOrO KJanaHa Ha onpeleaeHHb MOMCHT, Bh-
e KOTOPOro MAacio NMo 3aMACHOH AHHHH BO3IBpAallAcTCA B Hak,
FHAPOABATATENb OTKANOYACTCHA, TAK KAK KIAANAH YCTAHABRNHOAETCH
Ha HarHeTaTeabnoM TpyGonpoBoie, HAVIEM K IHIPOABHraTCAIO.

Bea MeTAAJAOKOHCTPYKUHA KPeOouTCd K KApeTKe KONAWIEere
oprana NpH MOMOILH Najbues, KOTOpbe NMO3BOAAIOT JETKO H GuiCT-
po MOHTHPOB2TE H AEMOHTHPOBATE yaedl.

MexaHH3M ABTOMATHYECKOrO BHBeACHHSA L&
TOHMpYWIUlEro WHYpa Ha NOBEPXHOCTH rpyHTA.
MexannaM CAVHAT 108 CHHXPOHHOrO NepeiBHHKEHHS GolnH ¢ aeTo-
HHPYIOLLHM WHYPOM COBMECTHO © HMHHUHHPYIOULHM GoeBHKOM, pas-
MATHBAHHA IETOHHpYIOLLEro WHYPa H @BTOMATHYECKOTO BHIBEAEHHA

GobHHL ¢ IeTOHHPYIOWMM WHYPOM B CTOPOHY OT TPamlIeH Ha pac-
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croaune 1,5—25 m. Konerpyrtusio (puc. 63) on

UENLIO uennoro tpancnoprepa. Llenn

Pue. 63, Mexannam ABTOMATHYECKORD BlEe]

CHHA  QETOHHpYRUEro
WHYPA Ra ROBEPXIOCTE FpyiTa:

! — peaystop: # — speanousm: 3 — genp Tpamceoptepa; § — genw; § — cmin

APEHHZEPYRILHA ¥aen, § — uems FpamRcnoprepa; 7 A EMeH
i f = T =
€ RETOHEPYROUES Y3500 kg

MOHEMENTAMH, HA KOTOPHE YCTaHaBAHBAIGTC
) A GobGHHE ¢ -
PYIOULHM WHYPOM. Ptk
: Onopw uenxoro TPaHCNoOpTEpPa VCTAHABAHBAWOTCH HA TpaHcnop=-
ELE:GEHHHHIIP}'H}NH:{ GOEBHKOB Tak, uTOOW AETOHUPYIOWHEA WHYD
HaMH NOnanan B npoloabHefi Nas rpagenopte -
WwHX GoeBRKOS. 4 Sy
pugl“p.;;in%i f:gyf:;ﬁpaﬁmanmupmpa OCYILECTBAALTCA UenHol re-
[ Apobapabana  TPaHCHOPTEPA HHHUIHH
i w5y P prep UHHPYIOWHY Goe-
'[1HT1?F::E MOpTep 3a6OfAKH Tpanwed ppeinasHaucH
I CHIOPTHPOBAHHA 3CMAH B TpaHlUlelo o :
L p T MECTa pasrpyskn
HchTP:.fmlmuﬁ Tpancnoprep (pHc. 64) cocronr ua CBapHOR
Tpy0uaTOl pamu, mpHeMHOro W NpHEOANOre Gapalanon, nogsepHu-
ﬁnammm poaiikos. Hatamenne Jeute ocymecTeaseres NPHBOIHHM
apabanom. Ilpusoa ocyweersanerca rudpoMoTopon, Tpancnoprep
NOABCIIEH K KAPCTKE KOMAIOWCTD OPraia H NOLHAMACTCH CORMACTHO
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O COCTOMT H2 pe-
AYETOPpA, Ha BAAY Cro 3aKpeniedH gge FBEINOMKH, OaHa H3 [{Dﬁﬂ-

PHX NAXOANTCA B SALENJCHRH € UCHLIO HENHOrO TPaHCNOPTEpa
APYTAA C UCNBIO CHHXDOMHIHPYIOWIErO Y372 M gatee co BTOpOf

TpaHcnoprepa  cnalmenn

¢ HHM MPH HIMEHEHHH l'.fl}’ﬁilflli KOMaHHA, EHI‘iTUHHﬂ CHCTEMa mpo-
BECA COBMECTHO ¢ BHHTOBBIM MeXaHHWIMOM MOIBONAET BRIAEPAHBATL
OIHHAKOROE PACCTOANHE OT HGBHPEHE‘ETH ICMAN npH HAMEHEHHN
rayGHHe  KOnandA, wro obecleuHBaet cTabdabHoeTe 3300k
TPAHWEH.

KaGuia onepatTopa-p3pLBHHKEA OPEICTABARET CO-
00l ABYXABCPHYIO CRBApPHYK KOHCTPYKLHI. [lepeansaa 4actb, HOKO-
BHE CTEHKH H AHO KalHHW 3a8cTeéKJeHB apMHPOBANHLIM CTEKAOM,.
K. HuMHeR 4acTH KalWpuW npuBapeHbn CTYNeHBKH, BHXOAAmHE 24
npencisl TpaHIOEH, 3T0 MD3BOMACT 3AXO0OIHTE B i{ﬂﬁim}', e npuﬁnﬂ-
#MAACH K TpaHwee, Kaluna WapHAPHO NOABElIEHAa K TPaHCNOpTepy
zafiofikn  Tpanmwed (pue. 64) H npeiHa3HaveHa JAAA NOCTOMHHOIO
MECTOHAXOKICHHA ONepaTopa-B3pPLBHHKA BO BPEMA 33KTAIKH 33-

pR1OB.

Pue 64, Tpancnoprep zalofind TaHWICH:

| = pasa: 2 = npuesmunfl Gapafan; 3 — npEsoAwoR Gapadan; 4 — MOALERMHBAHMILHE
PRAHER, & — CHCTOME ROABCCA F — BERTOROA METAHHRM

J'{upn-man :}EEGPE!D'CTI: MOIBOAAET DECTH MOCTOAHHOE HABAODEHHE
3a MPOLECCOM YKAAAKH 3apR10B H GOEBHKOB Ha JHO TpaHilel, one-
PATHBHO YOPARJAATL MAWHHON H KaXAMM Mexannamom. ¥Yzobnwi
nyAbT ynpanaeHud, Tendedonnan cBAsh, Komdoprabeapbnoe Bpamalo-
mweecd KPecao, Xopowas WyMo- i TenJoHsoaauus xaGudul, sbdex-
THEHOE OTOMJeHHE H BedTHIALRHA CO31akoT ﬁ«-ﬂﬂmﬂpilﬂﬂlﬂﬁ YCaoBRHA
paboTul B Joboe BpeMa roaa.

CHcTeMa nofgaun ®uaxkoro Komnomenta BB,
TeXHOAOrHYECKOr0 Auseasdoro tomausa (pue. 63), cocront us Gaxa
¢ OCHOBHMM H 3anacHbiM otcexami. Ha Gake yeTawoBieH HAcoc C
ruaponpHeodoM,. K nacocy npHcoeIHNen BCACHBAMKILHA Tpybonpo-
BOA € 3AN0PHON apMaTYpOR H HarHeTateALHui TpyOONpOBOA € pe-
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Puc. 65. Cxema cHcTeMM mogags RHEIKOMO KoMmoHesTa BE:
!—ﬁ-au:?-—-m;d'u-ml I

TeALNMA TRydonpancd; § — peryaRTOp AANNEHEA] T — popeyHER

7
e
3 ~

e E

L

ryJa

H{. nﬁpp?::; : AaBACHHA, dopeyHKaMu, MAHOMETPOM, 3aNOpHOR
B ocuosHoM cHetema CMOHTHPOBAHA B CcaJOHe MalUNHL op-

CYHKH BMONTHPOBANG B KPHIIKY TPAHCIOPTEPA 148 nogauy g uuﬁ~

AYHOR CCAHTPH H CMCIUHBAHHA ce o IHICABHBM TOIAHBOM '
CHEFEHE noaaty TEXHOAOMHYeCKoro ToONnaAKEa CAYHHT -L'iﬂ noja-

HH H BNPHICKHBAHWA AH3EABHOIO TOMAHBA B pan:r:menm}rn co

HHH B ABHAYUIVIOCH aMMHAYHY0 CENHTDY. E g

PaGora cucremm 3axaiouactes B CACAYIOUMIEM: BRI
E‘L::ﬁm{::::[‘;:;.m.wnamr BCACKWBACT NHICABHOE Tun.sﬁmﬂ H3 Daka (mu3
I 3ANACHOTD OTCEKA B 3ABHCHMOCTH oOF TOTD, Kakof
BEATHAL OTEPWT), no HarHetarenbyoMy Tpyfon 1o
(opcynkam, npu stom rasacme g narHETaPrbum e e i
PEFYAHPYETCA PeryaatopoM JamieHHA, @ aanucﬂl?;{m? F:Erm?rpp?:?&ﬂyf
i MOro pacaoaa (pue. 66). Ha-
L GHTOYHOE KOMHYECTRO AHICL-
HOTO TONAHBA, NpoHAs uepes
PEFYIATOP napacHus, RO3ZBPA-
maerca B Hak no Gafinacuo-
MY Tpydonposony.

Hasaenne B cucreme gon-
TPOMHPYETCH no MaHoMerpy.
Ynpasaewwe — p3  kaGuiwm
ONEpaTOpa-B3IpWHBHHKA.

Onzensnde Tonaueo moyL
e AaBAEHHEM nonanaer B Kop-
- g nyc Qopeyskn (puc. 67), npo-
T #mﬂﬁ"_,?:;m XOAHT MO NazaM 3asuxpHTe-

© JIF, NONajaer moa Hero H no

Pie. 66. Fpagux pacxoas muamoro xow- CPHBOAHHERHEM pagnaanHbimM
nonerTa BB Qepes OTBCPCTRA [I:'ﬂ]:":}'ﬂﬂ'ﬂ B Kananam ABHracTCd K H'UH"-'-':'}",
SABHCHMOCTH 0T A3BACHHS PACMOAOMKEHNOMY B uenTpe.

HYASTCA rug-

[

e bmomy o e B g

*_T

E
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PENPHRCA; 4 — BoACMBAKUIHA TPYEONpOROa; 5§ — HafmeTa

Oce KoHYCa coBRafact
¢ OChID) BLRXOMHODG OT-
BEPCTHA Kopnyca Qop-
CYHKH.

Tak Kak panHanb-
HEE KaHaJbl HMEHT
KPHBOANHEANYI0 dopMy,
TO TNOTOE, ABHCEACH K
LEeHTPY, 3aKpy4HBaeTCH
BOKPYr KOHYCa W BHXO-
JAHT H3I OTREPCTHA BHX-
peM, olpasya TyMaHo-
ghpaznoe obnaxo, KOTO-
poe NoracliaeTcd  aM-
MHauHON cennTpoi.

.

Puc. 67, Popeydra:

I — Kopnye: 2 — 3anEXPETCYL

Opranusauns padoT NpH HENOABIOBAHHH
KOMIJAEKCHO-MeXaHHIHPOBAHHOH TEXHONOTHH

SdexTnBHOE HCNONABLIOBAHHE KOMNJCKTd MAlHH A48 MeXaHH-
IUPOBAHHON 3AKJNAJKH JHHERAHBIX 34PA10B 3aBHCHT OT YETKON opra-
HH3AUHH BhIOONHASMEX paloT H MCPONPHATHH N0 TEXHHKE Gesonac-
HOCTH, OT KBAAHDHKAOHH SKCMIAYATAUMOHHOIO MNepconana, ot ray-
GOKHX 3HAHHA BOIMOMHOCTH TEXHHEH, OCODCHHOCTH @ IKCOAYATa-
UHH, PEMOHTA M T. 1., 2 TAKKe OT TWATEALHOr0 HCCAEA0BAHUA
Tpaccw OYAyLLero Kamaaa,

Ha ocHoBaHuy redleiHyecKdx, HAYYHO-TEXHOAOMHYECKHX H NMpak-
THHCCKHX H3BICKAHHA MOYE H YCJAOBHH CTPOHTEALCTBA THAPOCOOPY-
#ernnfi ¢ HCNONB30BAHHEM KOMIJIEKTA MalllHH 444 MeXanHzHpoRan-
HON 3aKAAIKH AMHCAHBX 3apA10B, COCTARNACTCA KAPTa Tpaccl, rae
YEKa3WBaeTcA: ray0uHa, war YKAalkd HHHUHHPYOUHX GOCBHEOB,
pacxoq BB (Wriauurta) Ha NOroHHME METP, MECTO NepeOpOCKH
KOMMJAEKTa MallHH 0 TAAHOBAS 1ATA HCMONHEHHA, HOMEp JOKYMeNTa,
MeponpHaATHA no nepebpocke (MOpPAAOK pa3boOpKH, KTO, KOria H
KYla TPAHCMOPTHPYET, BHA TPAHCNOPTA, OTBETCTBEHHHA 3a He-
noJHeHHe B T. 1.).

Tpacca paafHpaerca Ha Y4aCTKH, ¢ YKazaHHeM [NJAHOBOIO Bpe-
MEHH AaR paspaboTKH 3TOro YY4acTKa Tpaccw., Kamiuf yYacTow
paﬁ-ﬁHH-El.ETCH Ha 30HBW, MOCACAHAA CONPEeNeafeTcA AAHHOH YKAAIKH
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dapaaa, 3ona, Ha KOTOPOH BeleTcs 3amJanka zapaaos BB, apaser-
¢ sanpetHod 30HOH. [lo rpanduay sTofl 30HM BLICTABIRETCH oxpa-
HEHHC B COOTBETCTBHH C CYIIECTBYHUIHMH TpeboBanuaMH,

Tpacca B sanpersofi 3ome TPpaccHpYeTcA eexaMmu ((aamxamu)
[NAr KOTOPHX CODTBETCTBYET MAry YHIAAKH HEHUHHPYVIOUHX Goe-
BHKOE (A48 OPHEHTHPOBKH NPH BHEI&JKe HHHUHHDYIOWHX Goe-
LHKOE),

Ha xapre u ma mectuocry TPACCHPYIOTCA NYTH NONBO33a AMMH-
aYHOR CeANTPH, IH3EALHOTO TONAMBA, HHHUHHDPYIOWHX GoeBHKOB
H ap. I'!ﬂ,al:e:au.mume OYyTH K YCTaHOBKe A48 MeXaHHIHPOBaHHOMA 3a-
RAZAKH JAHHCHHBIX 33pAA0OB AOLKHL DPACHONATATLCA B NPOTHBOMO-
AOMHON CTOPOHE OT BHKJAAKH ACTOHHPYIOWEro wHypa, 4Tolbs #3-
Gemarb cayyallHEX Hae3doB Ha Hero npx MHHEEpa:{.I

[lpukazom yTeepaiaerca KDYr JHU, HMelwnx npaso paborats
HA ROMILIERTE MAlIHH 148 MeXauM3HPODAHHON 3aKJALKH JAHHCRMEX
SAPAADB, 8 TaKie KOHTPOAHPYIOUHE AHUA, C YKa3aHHeM BpeMeHH
HX MOCeLeHH,

[IpukazoM ycTananampaloTca curnadas, KOTOPEE oneparop-
BIPLIBIHK NOA4€T CBOHM NOLYMHEHHBIM B nApouccce paborw,

OnepaTop-B3puiBHAK — crapummil ia KOMOJAEKTE, €r0 yKa3aHHA
BLINOAHAKTCA Gecnpexocnosno. Ecan sakaanxa 34pAJ0B BEACTCH B
HECKOMIBKHX 30HAX, TO OHH JOMUKHE OMThH YAaJeHs Ha Oesonacioe
paccroitie apyr or apyra. [lponycka pashbix 30H Q0MKHN GLITE
PAIHOro UBETa ¢ YRAIAHHEM BpeMeHH AefcTBUA nocacaMero. B 30HY
ACHYCKAIOTCA AHUA, HMEWHE NPOnYCK 3TON 30HH,

B 30He N00KHO0 OMTL OTBEEHD MecTO 4% KYPEHHSA, 00 HbI
JRAIBIBATLCA NYTH NPOX01A 00CAYMHBAIOWETrO B KOHTPOAHPYIOULe-
I AHYHOrO COCTABA,

Obcaysusaomiii nepconan AOMKeH 9eTKO 3HaTL nopAIOK 3a-
iyCKa H OCTAHOBKH BCeX arperaTtoB KOMOJACKTA, Ipu npusencunn
YCTAHOEKH B palovec NoNOKenne TeXHOJOTHYeCKHE OnepaulH Bh-
MOAHAOTCA B CACAYIOWEH NoCcAel0BaATEAbHOCTH; ONYCKASTCA KOMAK-
IIIHH Oprafd, BEAKYaeTCS NMPHBON KODEULero OpraHa M OH 3aKansL-
BAETCH 110 HeDOARILOA rAYOHHM, MOAHHMAETCH KONAaWKHA opran Ha
iteOoaeyo sucory (1,—1,5 M), sanpanisercs mietixa o 3ABOPAUTH-
BAKIHE POAHEN, BMBOIATCA 33 QOPMYIOIYID TrOJAOBKY W 3ABA3R-
BACTCA, ONYCKACTCH KOMAIOUMA OPral Ha QMO TPaHUIeH, 3axpen-
AHETCA DACHKA KO IAHY TPanwed (HANDHMEDP, AeDPeBS UMMM KOALL-
KOM), 3arpymacrcs aMMHayHag CENINTpa B OyHKep MALIHHL Aa9
MCXAHNIHPOBANMON 3aKNaIKH AHHEAHWX 23PANOB, 3anpasBaseTcd
TOMJHEHBA OaK TeXHONOTHUECKHM IHICALHLIM TOINMHBOM, HHHLHH-
PYWilHe OOeBHKH 3aKAaAHBATEN B TpalicnopTep nofaud nmocjed-
HHX, 4 OO6HHE C AeTOHHPYIOUHM LUAYPOM — B TPAHCNOPTEp 104
ARTOMATHUECKOTO BHEBEAEHHA AETOHHPYWINETO WHYPa Ha nOBepx-
HOCTb, BEIIOYAOTCA reHepaTop, NHTAWWHA ABHraTeAb KONaloUEero
Oprand, ABHraTenh X044, NOAAYA AH3CALHOrO (TEXHOAOrHYECKOrD)

TOMAKED, TPAHCNOPTED NOLAYH H CMEUIEHHA aMMHAYHOR CENHTPE
€ AHIEALHEM TONAHBOM,
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Pabota A0aMHa IJIHTBCA 10 N0AHOA BeIpabOTEM HHHUHHPYIO-
uex GOocBHKOR, :

Oxonvanne pafioT yCTaHOBKH OCYUIECTBAfeTcH B cagayomed
MOCACI0BATENBHOCTH: NMPORSPACTCH, HET JAH HHHIHHPYIOWCro GocBH-
Ka B TPAHCNOPTEpe, BHKAWGEOTCA TPAHCNOPTEp MOja4d H CMelle-
NHA aMMHAUYHOR cenHTpH, Noiavd TEeXHOJOTHYECKOre TOMAHBA, KO-
ria zajomeHHnfi zapaa OyleT NOAHOLTHIO 3a0HT; BHEKJIOHAKTCH
ABHraTeAb X04a, KOM1a KOBIIM pasrpyssrtcd, KOMAWIMHA oprax,
Tpancnoprep 2afofiky, BRAOUACTCH THAPOUHIHHAD NOABEMA KONA-
IOWEro OpraHa M NPHEOAMTCA B TPAHCMOPTHOE MOJOMEHHE, OTHIIO-
JaeTen XOoqoVMeHBWNTEAL, ‘:.TETE'H{TBHE AJ01A HEKHHHBIIDGBEHHGH -
KJaJKH 3apAdoB OTEOZMTCA Ha OesonacHOe paccTodHHE, MONTH-
PYETCH B3PHBHAN CETh.

Jocranpka aMMHaqHOfl ceaNTPH K KOMOACKCY MalUHH 108 MeXa-
HHIHPOBAHHOM 3AKIAIKH AHHEAHLY 3apAACE OCYIMECTBAACTCA CNEL-
MaluHHoA rpysonoabeMuocTeio 10 1. Jocragka au3eassore Tonausa
OCYLECTBAAETCA TOMAHBOZANPABIIHKAMH, CEPHIlHO BHMYCKACMEMH
NpOMB LUASHITOCTBIO.

Ecan B npouccce 3aKTalkn 3apala NpoH30WAa NOJOMEA KONA-
wowere oprana, tpefywouas GoALWOre peMoHTa HAH  PEMOHTA C
NpHMEHCHHEM OTKPWTOND OTHA (raso-, 3JEKTPOCBAPKH), TO MAalIHHY
HeoGxoanMo ocBOODAHTE OT HHHURHpYIOUWHX GOSBHKOB H aMMHAY-
Hofi ceAHTpH.

Paarpyaka HOHUHAPYRMUHX GOCBHKOB BCAETCA NYTeM BRAKYEHHA
TPEHCHOPTEPA ¢ NOCAEAHHMA Ha obpaTuulii %01, BOCENKH BuiHH-
MAKOTES Yepe3 3arpysouHBIA AWK, WIYp HaMaTHBawT Ha GoGHHy.
Hununupyowne GoeBHKN ¢ ACTOHHPYIOUIHM WHYPOM NOMEILAKT B
Ge30NacHOe MECTO, VKa3aHHOe ONCPaTOpOM-B3PLIBHHKCM (OHO 104-
WHO GHTH TAK #e OTMEUEHO HA Kapre). 3aTeM MAlIHHY NPHBOAAT
B Tpaﬂcﬂﬁpﬂ!ﬂ& nonosEeHe, aMMHAYRAYID CeNHTP FEEJ‘D}’H{HHJT,
faKk TWATEJBHO MNPOAYBAlOT CHATWM BOIAYXOM. YCTAHOBKA OTHO-
AHTCA HA Oe30NacHoe MECTO W NPOH3IBOANTCA peMont, B paboty
VCTAHOBKA BBOANTCH NOCAE MPOBEACHHA B3PHEBd  33J0MCHHONO
3apana. Y

Laa peMoHTa BHHTOBOrO NHTAIOWIEro KOHBCHEPA M3BACKAKT ero
#3 GyuKepa, MpelBapHTENbHO NC¢PEKPHE OTBEPCTHE 3arpys0ouHOro
KOHBEEpa MAJWIAMH, PACNOTOMEHHEIMH NOJ BHHTOM. anwozaMu
ﬂp{:,‘l}’EHHTPHBEETEH peryauposxkda noiadud CeddTpk B BHHTOBOR
gongefiep. [lepen eBejermeMm BHHTOBOrO KOHBefepa B DyHKep He-
o6X0AHMO TWATENBHO OMHCTHTL OTBEPCTHE OT AMMHAUNOH CENHTDH
npe NoMoOULA BOILYXA. n]II-H awbom pPeMOHTE YVCTAHOBKHR HHILHHPY-
powHe GOEBHKH yiaamoTcs B Ge30nacHoe MecTo.

OTreol zapaanof Mawpnu nHa OGeszonacHoe
PACCTOAHHE NPH NpoBelcHHN B3pubna [lps opous-
podcTBe paboT 3apaiHof MamHAOfl, NepHoIHYecKH Yepes PACCTONR-
HHA, ﬂanJE.‘]HEMHE B COOTROTCTEHH ¢ 3dJaMHOR E{ﬂpﬂ]ﬁ BIpEIEA
18 - JaHHOrD FIP'HJ-E]JH.TLFI MECTHOCTH, HeobXoanuwmo HPDBEI-..!I_HTH- BIPLBE
sgananas» npofiaennoro yuactra, llpn stoMm 3apajnan MallHHa 1oa-
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#HA OTBOAHTBCA HA GE3ONACHOE PACCTOAHME OT MeCTa B3puiBa. Pac-
CTOANNE OTBONA 3APAAHOA MAWMHHL 3aBHCHT B OCHOBHOM OT pebe:
(e MECTHOCTH M HANpaBACHHA oTBOLa. B CPelHEM 3TO paccTORHHe
Momer Onte 200—600 M,

[MoaroToBka 3apAiHol MalWMHE K OTBOAY NPOHIBOAMTCA B Cle-
AYWIIEM  TOPAIKE: OCTAHABIHBACTCH MeXaAHHIM NCPelBHAeHNs
Arperara CHIOBOrO; NPEeKpallaeTes KOMAHHe, OCTAHARB/IHBACTCA NMpH-
01 palovero opraHa: BHHHMAOTCA Nanbuul, CTONOPALUIHE KapeTxy
pabouero OpraHa OTHOCHTEABNO HenoABHAHO paMBl  MeXaHHIMA
noasema,

A obaertenns BLTACKHBAHNA NAJbUCE KPATKOBPEMEHHLIM
HAKATHEM COOTRCTCTEBYHOLIHX KHOMOK HA NVJIbTe VNPaBaeHHds rFHA-
POLHIHHAPOM MCXAHHIMA MOABEMA CHHMACTCH €£3aMUM% NAJBIER
B COOTBETCTBYIOWHN oTBeperusax, OcywecTnaserea nogwem pabo-
HCrQ Oprang § COOTECTCTEEHHO CBAIaNALIX C HHM Y3J10B, npH 3T0M
KpafHAf HIKHAR TOuka palodero oprada NPHOOAHHMAETCA Hal
NOREPXHOCTEI0 Nnoussl Ha 500 wmM. 3arem ocywwecTsasior duKcamwio
pabodero oprana M BHKAOMeHHE Npueoia MexanHiMa noglbema,

locae pumenepeancAcHibX omepauni 3aPAAHAA MaWKHA TOTO-
Ba K OTBOAY na (e30MacHoc MecTo, 4TO OCYILeCTRAMeTes BEAIOUE-
HHCM NpHBOda MexaHuzMma MEPCIBHMCHHA CHIOBOID arperara,
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